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THIS NEW TYPE SPANK PLUG 
PEPS UP PICKUP . . STEPS UP 
TOP SPEED . . STOPS GAS WASTE 
. . GIVES EASIER STARTING 



LESS STRESS ON ENTIRE IGNITION SYSTEM 

Tht'Kt pli'tun-s ftise j“u n yuick iJi’n nf 
thedinemice tn?twfon iln iu l imi uF Auto- 
Lite Spark rlufta uml iiUhts. in- rtpTirk- 
ing at reduced vnKajie«, Aum l lien ease 
fit? 1 1 hLh I , unit btftn-r rhe action of rhc 
i n(ir<' lilniliiPii tysloni. 



#uf MOTOR CAB OWNiBS BY THOUSANDS 



To the eye, this new An to- 
Lite spark plug is the same 
as all the others. Rut iti 
your car its performance as 
a unit of the ignition system 
is entirely different — more 
efficient! 

Reason number one is the 
new Auto-Lite Konium EEec- 
trode with it a “geometric" 
gap design. In everyday 
language, this new electrode 
makes it easier for all the 
ignition units to work to- 
gether and produce the vital 
Operating spark, Konium 
a n d 1 1 k mo re efficient 
“geometric" 1 gap design 
were developed by \iifo-Ute 
research engineers to pro- 



duce a spark at reduced 
voltages — und increase the 
firing certainty of the entire 
ignition system! 

Leading motor car engineers 
carefully examined the per- 
formance of this new kind 
of spark plug, and today one 
out of every four new cars 
sold isfactory-equ ip pal with 
Auto-Lites * That’s iin en- 
dorsement that’s hard to get! 
No matter what kind of car 
you drive you'll notice im- 
mediately its improved per- 
formance — An Ln- 
Liies "put ti i? ii 1 life \ 
in your motor!” 
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FIRST SIGM1FICANI SPARK PLUG 
IMPROVEMENT IN YEARS 

AuH'-l.ilv's ru i n K<iniui]i Elei-- 
irnde. by ^piirkirig in rvduvvd 
viiltujii'H, nivi'H i Impurtynt 

new benefits . . . (1) prnmpler 

»t»Ttlna, (+) liJa gating. ( ,i) 
inure Miiift untl pickup, (I) 
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DEALERS AND 
SERVICE STATIONS: 

ill the iu-jU few mutirlm mil- 
Hi>iiN iff iiiiifiirkiif n 111 he NiLil 
in dynamic lidveriEalfiA tint' 
ail vii » r mins a n d In-iwhtsuf 1 his 

sen«atimm! rtew spurfe plug. 
Write the L lee trie Aum-Lite 
tks.p IH-fir, PMK, EoHdii, tlhin. 
fnir i't.W merchandising plan. 
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Sour autnmohile requires pure oil * . ♦ oil that will 
not break down into sludge* carbon or corrosion- 
forming elements. 

Add-Free Quaker St ate is a scientific achieve- 
ment in motor oil purity . In four, great modern 
refineries . , . operating under the most exacting 
control . * , the finest Pennsylvania crude oil is 
freed of all trace of impurities. Every drop of Add- 
f ree Quaker State Motor Oil is rich* pure lubri- 
cant. Retail price* 35 ^ a quart. Quaker State Oil 
Refining Corporation, Oil City f Pennsylvania. 



*5^ Acid -Free 
Quaker State 

IT MAKES CARS RUN BETTER. LAST LONGER 

This one 
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folks to know 

ic fire neater— 



The telephone W “ . 

better. Business is east* ' 

— because of it- 

“Thanks for calling - 1 
times a day, l* a hi ™ d \ 

dependability and value 

r r I 1 . TUE P 



,er the telephone 
cler of the useft 
rstem service, 
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Why Is Grass Green l 

A COMPLETE answer to this simple question would 
* solve one of the great riddles of science. The 
schoolboy will tell you that gl ass is green because of 
^chlorophyll* the active tie between the sun's energy 
and life* But how does it work? ThatN the puzzle. 
The whole earth receives energy from the sun but the 
green leaf uses this energy. Without chlorophyll, no 
life could exist on land for it is the ultimate source 
of all materials. Solving the secrets of chlorophyll 
may mean longer life,, better health, absolute conser- 
vation of natural resources, reduction of living costs, 
a great rise in standards of living and an entirely new 
era of power and energy* an age in which an automo- 
bile may run 200 males on a gallon of fuel An article 
in the September issue discusses this riddle and the 
results which may be expected when science finally 
solves it. 



IF YOU have what it lakes, Un- 
1 cle Sam will pay you a salary 
while he teaches you to pilot one 
of his great “Flying Fortresses.’" 
An article next month tells you 
how to take advantage of this op- 
portunity. The story is illustrated 
with eight pages of Coloroto pic- 
tures taken at March Field,. 



Our “Dumb” Friends 

|>EFQRE you again refer to dogs, 
cows and horses as 'our ’dumb' 
friends," consider “Skippy," 
“Whitey” and “Barney.” “Skippy ” 
a terrier, earns a weekly salary 
running into three figures. “Whit- 
ey/’ a cow, has earned about 



$12,000 in the past fifteen years. 
“Barney" is a sway- backed horse 
and gets S35 a day when ho works. 
They Ye all in the movies, three of 
the many animals you have seen 
working in the films. An article 
next month tells how the animals 
are trained for their roles before 
the camera. 



Amateur Auto Races 

T TOW fast will il go? That’s 
what every young d r i v e r 
wants to know when he has fin- 
ished “hopping up" an old car. 
Out in California they find out* — 
safely. Instead of chancing death 
on the highway, these drivers hold 
amateur racing meets— -a sort of 
kindergarten for future speed 
kings. An article in the Septem- 
ber issue tells about these ama- 
teur speed contests* 



Published monthly by POPULAR MECHANICS CO., 2<W3 Earl Ontario Street, ChE^A-gii IT. S. A. fjlnffl* 1 rtsjv? In Onlleti BlAtn, 
2S cents: Sii.&tt r year. SI W fa? lyro year* £-5. CIO for ttincr Tears In United Elites find pOewrsALons, Canada Newfoundland Lahnulor 
arid ccunirlea of the Pan-American Postal Union includlntr Spain. To a El other countries add SUM a year crira. for overscan postage 
CHianje-i m nddress must l>e rtjKirted to m Immediately to elUnlnale delay, Entered m Si-cnud Class Matter, Sept is, lflM at the 
Post Office at Chicago tlllnol;, under Act at March S. 1B79 Entered ju? fteccridi detw Matter at the Post OiBne UepArtmt-nt, Catiadii, 
Copyright 193B. by Popular Mechanic? Co. la the United States. Australia and France. 
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RONNEY HOUSEHOLDER, 

Daring Auto Race Pilot, Smashes All 
Time Qualifying Record For Indian- 
apolis 500 Mile Race, Using FyroiL 



Blistering the track with a speed of 125,769 miles ptfr 
hour for a flisuincc of 25 murdemus utiles, Korin tv 
Householder. during Wtat CulIsI auto ttprvd are, Imnfi 
up an all time record in the qualifying time trials for 
the Indianapolis 5011 mile race last May ,lfl. House- 
holder. a com tan! user of Pyroil, achieved his senna - 
tlonai record Lfi the By rail treated. Thorne- Sparks 
Special race car pictured above. 

On the Speedways of the wqfIJ,. you'll find Pyrnit a 
favored stand-by of famous drivers. With it they build 
their cars, tune them, race them. 




To Improve the performance of your car — to safeguard 
Its vallcfi. pistunN, cylinders. beariujiH. shafts; to reduce 
friction, wear; to eliminate and prevent carbon, jjum, 
simile and ruinous corrosion — use Pyroii every ruile you 
drive? Ask your sect ice station attendant for It, today. 
SEE COUPON BELOW. Manufactured and Guaranteed 
by Pyroil Company. W r V. Kidder, Founder, 58 Pyrni! 

Bldg,, La Grosse, Wisconsin. U.S.A. 



NOTHING FINER FOR 
\0\-ABRASIVE NEW 
CAR BREAK IN! 



D 



ISTRIBUTORS: 

EC K AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



SIMPLY 
ABO TO 
GAS & OIL 

1 PVRO T 

[ 53 Pjrcil Bldg.. Utr<m( r Wii.. V. S, A, 



Please send me n Ff«p copy of VOUr Interesting Booklet. 
"My Greatest Thrill on the Speedway," 

□ Msii s vn it dvt ail* nf yiiui plu n fur Distributors, 

Name ............. 

Address .... 

City County . . St at* 
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A New Batte 
That Lasts 



68% Lome 



Get the Protection of This New 
Heavy Duty Willard that 

* * * dots at| tJie things you've always wanted ts 
battery io do — mid keeps on doing them for 68% 
longer than the average of IT'S other brands, 
including all tha bait known make* I 

* * ■ starts your motor over and aver and 
aver again — countless times — quickly — with- 
out fot*~-®nd regardless of the wealher! 
t * ■ takes the Strain of hard, continuous 
driving — doy offer day — without flinching 
■ * * is a made - to - order power house to handle the 
extra demands of car radios, heaters, and other 
current-cansumrng devices, 

Th is Willard "H-R" was developed after a 9-year study 
of 78*000 batteries driven over one billion miles. Its 
unusual performance is due to new developments in 
battery construction, exclusive with Willard. Most im- 
portant single feature is a new type of Willard Thread 
Rubber Insulator that definitely increases battery life— 
and protects you against the sudden Lie lures so often 
caused by "shorts” or buckled plates. 

If you are one of ihe millions of ear owners who will 
need a new battery this Fall, he sure to see the new 
"H-R”* Its long life and low price mean true economy* 
Now on display at t out Willard dealer s. 



7 OUTSTANDING 
FEATURES OF THE 
WILLARD "H-ft" 



Prottrricd with the new -type Willard 
Thread Rubber In&tlntotS that gave ilie 
battery 68 % longer life. 

Reserve Capacity melius longer life, 
plenty of power fur radio tjr accessories. 
Plates expertly designed, formed ami 
processed to insure tup perform lIrlu, 

Extra power far Winttr starting— and 
superior resistance to summer heat. 
Delivers high voltage in starter— saves 
guoUfie* and oil dilution, 

ITunclsume* new'' style It ard- R u bber 
Container— tough and rugged. 

Written guarantee and ad pus [mem 
policy, backed up by 42,000 Willard 
Dealers frunt coast to cq^st. 



HERE’S WHY THE "H*R" WILL LAST 68% LONGER 



No battery can last longer than its insulators* The positive and negative plates are like 
lighting roosters always trying to get at each other through the fence” Or insulator. If 
the plates wear a hole through an insulator and touch each other a "short 1 " occurs and 
the battery goes dead immediately. This is the cause of many battery failures. 

After years of research, Willard engineers have perfected a new insulator of cotton 
threads and latex. This new Thread Rubber is porous enough to permit fast chemical 
action between plates— yet tough enough to keep the plates apart until they wear out. 

Combined with Willard's superior plate construction these Thread Rubber Insulators give 
the Hr H-R” top performance and a life 6S% above the average of competing batteries. 



WILLARD STORAGE BATTERY COMPANY # Cleveland * Dallas * Los Angeles * Toronto 



ASK FOR IT BY NAME AT 



Hu WILLAlU "X 

r H-R ' 



YOUR WILLARD DEALER’S 
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GOING/... GOING I.** GONE f 



TALK ABOUT ANTiquESI Get It wliifl' u 
/ft (it raticicl itkl tobacco! Here - titan tUt 
R oo out uf your pipe and them switch from 
thuL Kiinko brain!, to Sir Walter Raltiejk, 



fLStC- 



SOLD' Sold to a million and more men » Ho 
want aimMsrlmrleyblcnd that a.ndU gm.d 
to |he man smoking, and to his friends, 
Luo! Fifteen cents buys two heaping ounces. 




FREE booklet tellit how to make your old 
pipe Elite better sweeter; how 10 break in 
a new pipe. Write tot your copy to Jay. 
Brown & WiEiiamson Tobacco Corpora- 
lion* Louisville, Ken lucky. Dept, P-flfl, 



TUNE in Tommy Disney and his famous ortrhesira. Every 
Wednesday c teftiti z, Corny t-focoast NBC Rid Network 
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HOW LONG? HOW LONG? 
THIS HEART-BREAKING 
MONOTONY? 

THIS WRETCHED PAY? 



"If I Could Only Recover Those 
Ten Lost Years!" 



fT Thu 'Triii - Experience of a Man Who flmoM | 
H Enrolled for LaSalle Houic-^uidT TtuJnlng J! 



In December, 1921, an American employed with a 
mining firm m Mexico, clipped and signed a LaSalle 
advertisement coupon, But he did not enroll! 

Ten years of silence followed „ s , ten years of hap- 
hazard jobs, long hours, wretched pay , , , 

Then, in January, nineteen thirty two* that silence was 
broken by a dramatic letter, high-spotted by these 
words: u Pi ease send the first lessons icith the least possible 
delay* cis time is a highly important factor to me in this 
year of our Lord!" 

Through five typewritten pages he recounted the 
hardships of those intervening years. A really able man, 
he had moved from one position to another, only to 
find advancement closed to him for lack of specialized 
training. 

No need here to rcche those hardships — though in 
justice to him it is only fair to say that on four separate 
occasions he had almost enrolled . . . and that on each 
occasion he had postponed action because of some un- 
expected reverse seemingly beyond his power to avoid. 

“For five months now,” so he wrote, “1 have been 
‘on vacation. 1 Not a chance to take a course now — ac- 
cording to my carefully laid out and conscientiously 
followed program , , , 

"But— supposing I hail chucked that program at any 
time in the last 10 years? Supposing 1 had enrolled, in 
the face of Seeming disaster, even though I had had to 
borrow the money to do ir? Supposing even that 1 had 
enrolled only five months ago, at The beginning of my 
enforced vacation? In aft likelihood 1 could have mas- 
tered the training by now. Or 1 might in the meanwhile 
have found a congenial and profitable position, thanks 

L ASA L LE E XT EN SI ON 

LaSalle Extension, Dept, 864-Rr Chicago, Illinois 

1 woti14 11 kt to have yui|r specie] booklet — without uny eojit pr obligation 
to me — about fny opporiutuLie* and your successs trahumjj in the busmen 
Held I have checked., 



to my increased knowledge. As it is* for all I know, 
there may be another five months without any position 
x . , with all sorts of dim prospects + , ♦ and meanwhile I 
am geiiing older . , „ 

“ That settles it! To blazes with further procrastination! 
To thunderation with my financial program/ If ie bor- 
rowed the money, and I'll borrow some more * * . but I’ll 
do something with, my time! This year is going to see a big 
change in my affairs — and right here is where we start!” 

Send for Free Booklet 

These are searching times — and wise is the man who 
takes full measure eif his competition * . . gets the special 
training that lie needs . , . and thus commands the un- 
folding opportunities of our new -day business world. 

If you need ro he convinced of those opportunities, 
forget that you ever read i his message. For those oppor- 
tunities are not for you , * , 

But if you are determined to be out in front when 
men arc picked for leadership one year, two years, ten 
years from now-— do not, on your life, risk a day's delay. 
Below is a coupon. I t will bring you — without cost' — 
hocks that have led to increased earnings running into 
many thousands of dollars! Men of action — hundreds 
of them — will use this coupon for their personal advance- 
ment. Be one of those . _ 

men who will m : adih win 
their way to the becter- 
salaried positions. 



riUustness Mflxifl&cmrnt 
nHIfihof Accouti Euary 

□ Traffic Management 

□ Modern. Sali'sni unship 

□ Commercial Law 



Name. 



Position. 



□ I-flw: hrdm; of I.I.. 8. 
rr npurt Hiaikkccpiiut 

□ C, r, A. Coaching 

ninilu.MriuJ Munj^-mviit 
LMwIurn foremans hip 



Address. 



□ tin oc ns Corrt-Kpnn.dcaee 
f" tin sim.' sis i roUish 
[ Effective Speaking 

PSteaOiypy 




Ahk fr,r «ii» f,t tliwr tNmli.1 etn— «if m pi*nFI*r 
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Anchoring Parts 
in Concrete or Tile 



'I'i.Lih i Anchoring in cretc -tip 
tile — oi to of your worst puzz.iiv4 
■ — is easy with Smooth-On Xr>. L. 

For light &c.]- v tr'f;, in aittsdi- 

irag bath-room iiMurea .Fit:, 1), 
hooks, etc., drill aliglitly ov^r- 
ei se i holes, fill with n soft putty 
of Smooth-On Xo, 1, ayt gerewg 
in this soft cement and turn 
uj> tight. 

To anchor a railing jrost (Fltf. 2', 
make a Itolu larye cnmigli to insert, 
end of post, and lamp the spare 
surrounding the end of post, full 
of Snjoo th-On Xo, L 

To anchor bolts in a ooqrrete 
wall 1 make the hole Inr^e enough 
to clear the bolt head and of 
proper depth, Em -Crt the holt head 
and fill around bolt, with feruooth- 
t)u No. I* Large bolts ran Iw? 
[set in Smooth-On Xo. 7. Tamp- 
ing the cement into place [fives a 
lighter hold. When the cement is 
hard, the bolt is ready for service. 

I. as screws are held hy making 
the hole just torge enougfi in diam- 
eter to clear the screw. Put a ^ofr 
putty of Smoot h-f In Xo. 1 into 
the hole, insert Jag screw and turn 
it up i nto place. 

In all of the above applications, 
the slight expansion of Smootli- 
On No. I in hardening gives a 
very strong hold of bolt, screw 
or post. 

Use Smooth-On No. I in [he 
home also for tightening loose 
parts and stopping leakage of 
water, steam or gas. 

Doide tliL work in accordance 
with instructions and diagrams in 
the Smooth-On 




i. 



FkUuftl Ht in tn< 

pr in?fenrr 




1. Riiliny pest 




w 

lull 



m 



Smooth 

-Off 



4, Wood iiortltion 




WITH 

SMOOTH ON 



Writ* for 

FREE BOOK. 



llnme and Auto 
Repair Booklet enables any home 
mechanic to get perfect results 
eumI effect big annual navi ago. 
Mail the r-cmpDii for your copy. 

Get Smootli-On No. 1 in 7-oz. 
or I or 5-lb. can from your hard- 
ware store or from us. 



SMOOTH- ON MFC. CO. , 

Dept. 37. 

574 Cnn)munk»W Atc., 

Jeriej City, N. j. 

Pin ft.*? send Ilie frets Smooth-On Repair 
hook. 
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„ HOUSEHOLD 

Hom emade soap shaver 



Rubber tube protects garment qty clothesline 

Screen-door hook kept from swingini by magnet . 
Can Opened with aid of suction cup 


272 
.272 
■ , 27# 


Tabs on tan funm^ hold strainer doth 


.27# 


Window draperies held straight. 


28# 


Chinese Ian. tern basket makes table ornament 


.294 


Window sili'nrrrs from ink eraecrs . ..... . , , . . .294 


Home problems easily solved 


.296 


METALWORK fNG 

Ornamental iron railings made without welding.,, 


, , 263 


[lending sheets for bends in sheet metal. 




High-speed polishers from typewriter erasern. 


.29.5. 



Container for soldering flux . , ...... .316 

OFFICE 

Silencing typewriter tables . . . ... 27 2 

Tracings and blueprints Mo red in window shades. . ,310 



Month number on calendar aids typUt . . , , 5 I Z 

PHOTOGRAPHY 

C lq an ing camera lens 270 

Guard lor pMcflash bulbs. . . , , , .... * .... .... .... I ,ZBS 

Tripod lor small camera. , 2MR 

Woo d screw remo ve; small cork s 236 



JKjlm roll s ta bulat ed ~ on liattle ji eck , , .... t 20B 

T op Dl l t ty seals c am era p inh ol es. 205 

Move I backgrounds for close-up photo s 303 

Wheel platform supports camera tripod. ... ..... . -3D4 

POWER TOOLS 

Squaring wide work on small , ireular flaw . - - . - , . . 27# 
Disk -sander face carries two abrasives] . . . . . . - 2&D 

Sni al l boring 1 st ■»,,■■■ ■■■...■■.■ .304 

C ardboard adjusts lathe to cut slight taper ,31b 



Truing la l he center w it hout Us in g compound rest . .3IZ 
STORE AND SHOP 

C I o [heapi ng distributed with grocery circulars. , . . ,30 ! 

Sp oons a s Em ail -parts ho lcl ersf or je wele r 304 

Shi p ping clerk " a alphab etic al bi l ! fi l e on wire 316 



TOYS AND NOVELTIES 

Toy electric motor easily made. ,266 



Animated wenthrr van* is aiaujing 273 

Play house assembled wTthout a nils, ,282 

WOODWORKING 

Self-adjusting sanding bl ock , ■ . , T _, , , . . . , . ■ 2fiS 

Circular =aw converted into disk gander . ........ . ,2G7 

Jig to finish e n d s of small work rapi dl y 2 84 

Cutting small work on band saw. ..... . .. - . . . . - . , .2&4 

Sawh orses have handholes for easy carryi ng. ..... .SOU 



MISCELLANEOUS 

Pbctur ea e xh i bited without marring wal ls 767 

Mod el-plane whe e ls f r om ink e rasers,, . , . .. ...... 270 

Simple paper cutter from razor blade. ......... . . .272 

New water sports ■ ..,■■■ .274 

Shoes tring clasp fr o m to oth paste tub e ” 
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Buttle rack leaves both hands free. . . . . . . 
Culv ert gun rds from auto c airing ■ 



■ 27S 
, 230 
.230 



Sun glasses have pa per gla re shields . . . - . .230 

Tacks provide feet for small boxes. , T , 

Ombre lift sardm trellis has luncheon table. 



.2#S 



Ru bber tube Improves w eak pen cil clip. ■ ■' . 230 

Tool quickly removes pipe from well, ...... . -2£H3 

Wire flower basket Iftsts indefinitely.,...-. 
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L give.-t extra support 290 

olds wire for' solnering. 200 



Auxiliary table on a ha per 
Fixture pi 



294 
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Attractive signs made with solder 
Rubber hands serve as Slop ma s ks . . ■ ■ 

Increasing capacity of rule pocket 29# 

J*prt boles for ship models from shoe eyes 29& 

Water-operated ejector drains tanks and cisterns. .299 

Rounding dowel ends quickly 301 

Data shee t han dy on drill pre ss 302 

Eve sh ield of Cellophane when cut ting glass 30 2 

Saw knife to remove insulation from wire ........ ,302 

Grease fitting on countershaft to lubricate pullgV . . 306 

Protecting motor cycle instrument s .310 

A gro ws matched on homemade tester. 3TT 



Preventina w? sr on rubber-glove fingertips 311 

Arm orec F cabl e cut with out ro ugh c ti ers .... .3 1 2 
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Hand loom weaves care into we 
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IMPORTANT NOTICE 

It is the Intention of this ma gjizj m- to provtdr H* tenders wltli 
Informs tlcn regarding the latent tie velepmenbt in the mechanical 
Arts. Wt Ukt no responsibility as to Whether the disclosures Krti- 
tntaed In our articles are covered by patents and ad vise readers 
to investigate this subject before making, Ufllng, or selling any of 
the products, machines, or p roces&ES, described, in order to avoid 
■po&sible liability tor patent infringement, 
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* Gold may be stolen. Stocks and bonds 
may depreciate in value. But A no Wedge — 
the ability to hold a better, higher-paying 
position — never can be taken from you! 
Training endures through depression and 
prosperity. 

Thousands of men in your Industry — men 



you will have to compete with in the struggle 
for advancement — are training their minds 
for the future through the Internationa! Cor- 
respondence Schools, Will you watch them 
advance — or will you advance with them? 

Whether or not you mail this coupon will 
help determine the answer to that question. 



INTERNATIONAL CORRESPONDENCE 


SCHOOLS 


1 : : 




BOX SSlfl-J, SCliANTON, PENNA. 




^ Without cost 


or ob]igati»n p please fiend 


me 3 copy of your booklet, 


“Who Wins land it 


Why/" and fu 


11 particulars about the ?ul 


ljoct brjort which 1 have 


marked X: 




TECHNICAL AND 


INDUSTRIAL COURSES 




Architvi’E 


J .Slil-v! UTnFkfT 


G I.'oniTis^ri'Lftl itr-frifff-r^i it , 


□ Sum-yin* i Iiri M a Lipin* 


d A FC-hit'tl^iriiJ 1 tribftfljiiR'i 


C BviJn-Jji»kw 


Li rJunil'im; ' i Klr.iiE) i mum* 


J JJtI.Jcp liniuircr 


□ tli iLI Jin*: r.lijniLl ini 


Q [ I'i "-ij i :i li I-. L 1 1 ii i 1 1 4 ■ H r 


□ tti'n^lrn p WntiJutwyn 


litlilpr aiL.I HuiMim hijrv-rhjL.il 


□ Conlr^twr ■‘■h-J liuBaer 


C TV 14*13 L">tir B itrk Ii %-<IU» 


] Air Oouilir iHiiLULjj mul i 'iKatSnij 


C Ci'Kemis-trj ’ I'lia-mia,'- 


□ StlHCitUFut PmCtSILIJHI 


□ MecFionifikE l-lngii.r itImk 


□ EftgiltF+t 


C [ <mlI Mining 


G Ktruclurul Jilnjjicu'^r 


(_! Mc-cIld men! rir4ifK[ii±Ti 


G Sll'lins ELectric I .j.Kmm 


G llLnc Ftimii.il ... F'icc- bu iHPi 


□ ^-IjkriihKciiiiT-Eit <,t JnvruihiK* 


D M»rl|iiltit L.J ThmiJ 


J Mumnc Knilrii-^r 


G ’-, ii via.-il iun 


[J J 1 1 ] hi c? 1 3" i r. 1 Knemc^r 


□ lVHiftriiiioki-- 


□ H, lL LtrfthftlftlLvH'. 


D t "iiltrth M Iinulju' LUriuK 


□ Elfcfclfif JiiglLliusr 




□ it. R. JSwrinn FttfemuH 


0 V'oolr-lL Mnrmf:i.i‘tk|FttH 


G WueidiftC, Ill.r*’.- 1 1 ii- mi l cjs-u 


□ Avifi.liL.il KncLun 


□ Ail lirnio-’ L. T{. It, ,SjKii*Jr,iiF-ii 


L_ A*rii-ill!tLrF 


Q ShUHi ItEuvri r. n 1 p- 


□ Ail In- '[>■ tiniiiniL 


G Highway E Elgin rtf- rim- 


[I E'riLii t irn-yi ii.n 


G 1 1 -r-sii Til - ’* I Cllv Ii 1 of Mfitn.l-’ 


□ Auto lilwnfiml 'L'p^lamoLkn 


D fit it EligLriBErEtig 


□ FdUlt rj' l-'^hlnin* 




BUSINESS TRAINING COURSES 




G Hui-mma linage merit 


□ ftiHikkvr-Li-iric 


U Servin' 1 -a 4 i i l 1 ■•n.ria^ t-*g»ii ij. 


□ Civ* lip SelLi.iol .suhjijfteti 


G 1 n'lliH-i nul I’llxriJiEHinvBait 


G ■t'ccri’lnri il W.i-rJs 


G Firal ¥«t CoJlr-gf Kulijf-vl* 


G Etysri SchociC Snlijcoi* 


Q Ttflilld Maiultririful 


J ^I'lLllinti 


G ltuiinr.il E.'nrrvKii.ii.ifciLMK’r 


G CrriLlcai* I K rcLts.nilnrj' 


G ArcOllti tnhrrj 


G FfPELcJl 


G Stc.nrtjsrii.phj- marl Typing 


□ r 1 1 1 1 L 1 n a 


U ( '(vsl A -moo till tunc, 


G J^nlnniLuiiHliii* 


□ Civil her vice □ M iil 1 utrir-r 


□ t'urttwiikiius 


Q C 1’. AectriiTi+rvnt 


Li A<iv*r!i"-inK 


C: Railway Xloi] t’lcrlf 


B j ciicrin*- Sihtit CiLnl. □ .Rjbii* 




DOMESTIC SCIENCE COURSES 




G linifli* ! >Ff ph nsu.k ton 


□ AiLvnn-r^’l J!Vn*mMmikIltg 


□ ]ri>nit* ami ( r ’-rmk« , .j 




Q J l^^kHlOn k-iliE 5» 


■■.I n^Vriilb* 


□ Trii It’i.i-m ami t’nl-i'icri^ STmn.-e" 


niVUl. i 'Bfcr-jin 


..V .j tmf . . . 


, . ...A**.. 
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. . , , , 

Pasilitm.. 
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"Tom" plane— the work cl your bauds and your mind — 
llkirl <?H U>t tile hTSf time. What ether career Could offer a 
greater thrill than this escitirtg moment — Idf any man 7 

But there are far more than momentary Eh nils in an alr- 
crelt industry career. Every hour is JiLled with absorbing 
duties . . . every day opens up broader opportunities. 

Here is a career worth (faming for , - . the Aero t, T - I Way 
. . . which means that even before you enter the indiiBtry you 
are 1 borough! y binned in a wcndt prod^ctson methodj , , cm 
the world's greater! array of aircraft production equipment— 
under an exciuiive training system supervised by the 
renowned aircraft builders and designers on (he Aero I T I, 
Ex ecu I Lv* Board. AeronauJreaf Engineering and Master 
Aircraft Mechanics oourven,- exoluJrivety. Applic^r.U Bubioct 
to entrance requirements. Your training can start at home, it 
neceauiy. For com dele information,, send Coupon 



EXECUTIVE BOARD 

c ft. v*pr pv4ch turn* b. ftoinMROP RoicBT t, GkOM 
¥je# Pi*i i%*iltStari. 

Ci'n»harvJ Tht .Vanhi ap -C-trp . l- <k.k»r-J 

ftircT*ll Vick-Freij.J^nl', C-r.-d > I* I A • s - 

Curpcraijqin ft;icrtll Ccr-pav. Lr.: Cype’a>:n 



Aero Industries Technical Institute 

3253 W**t Sin Fernando Bead Lw Angetw, California 



flj FLeflfq send details on Aero L T, !. training !or aircr-ast industry ll 
| careers;. [NOTE This infcrmution intended Only icr men over |Jj 
"„| 17 and under 40 years ol age) '* 

| NAME, AGE L 

| STREET | 

jj^CITf STAT E ^ 

When wnTiiifl pietist: iN-enffott Popular MccArnn'oe 




EE s TRY 

SLINGERLAND 

RADIO KING DRUMS 
MAY-BELL p 
k GUITARS < 



Pon't 



ti m 1 1 ii r vaX>. 

M is into I In, ■ •••:.' 

Bun ji> r v.i*^" ' v 'v 

t.rEc (JliltafS, : y-i 

It U It I C 5 nr ^ 

Drums until you 
have seen ntul 
iTjfjd tin- SIin.uit.Ijl m I ■'■ \v. W^^B 
Muy-HfllS, Dllii> \"’ 
an toed M i ire fi *r J iilir A 
Money. Wonderful. .. 

sunl»|yv. pim- IT r-.i I. 

j i Ecu Hi lie in lie. N o LH 
1‘jjuui mi pneo s. ]-l V| 
on i-.iiy unj rr.i '.i.s ^B 
iliiiI £ da j is free i.rluL 
by an KpmoH im«Je 

Cut Ihk Adi. Out-finHl far | 

|LH Credit, 

.1 j L J-. . r I- pw IhI Iji I'll! tnii L i.i-n -:i l|- w U t 

I Mr S .vr,J<*- j&riiiip ki-,'1 H ii|j r I nr| >*, I 
!'■ .. I , xl IVir !im fd.La.l--.ip; T.[r i| l:-c.n 

iuniuiriiJil ■'Mile'll, * cite ti-.JiT, 

SLlNfiE ALAND MUSICAL 1 
INSTRUMENT MFG. COp ^ 

im BELDEN m. CHICAGO, ILLINOIS 



Gcfta 

Krvpa 



N ou Can Regain Perfect Speech T If you 



■ Send today for Beautifully illustrated book eh titled "DON'T 
f ST A M M K It.' 1 w hli:h cfojkiri Lk-it the IScu; lmi Uni E V i eUi#d for me 
I scleniirte ooTrecLton af ^tuRimprinc and NtUt Lcting, Method 
f R'.i- ■ r u LI v i:m .1 ae IitjUnc tun 1 3 uU 1 fur 37 n-iim — ‘*irifi‘ j-ai | 

Fll'inrsM hy phj-aiclaru. lull in format ion eou^ernidfi oorreuNon 
of slammering ftfllt free. No obUKUTLcm. Benjamin N. Bodu«, 
Ikpt. Circle Tower, livdlfolpOlb, Indiana, 



ft. S. rVynai3B reiftra-ps in rnpl m+rlne 1 Flwtrlnala Civil, ClwW., 
If ff ban kill. llailJ □ and Tr-by ilium, or altratuulkaL lyr. Mi-rh, 
Hi-jifUni, lulcium, nriK'tleal, (tivrnuidi [ire^niDJ. l'reii rauKi's 
aiitk.-ul oxl ru i'bur(t) M-irn fthih’ J<-u Im.rn in this lulu-iriul 
Mil? IT. I .uW IuIUmi. Ktittf ,M.irr !l r .lunr. K-r|i1 . , I'Ict ll'rlfr 
tf.r i 'uftttivcf, 22 !i E. Wastilngf-a-n BtvtL.* Fo t Wayne, Snrf, 



FOLLOW THIS MAN 



Opera i or 

No. 5a 



£ecr*l >wvImi OtmhiUx N<l. 3S i* tin jofol 

ttiiranilis cjnwn iSnxir-nri. ii a ('■ . unSe. -r^afc Ciniiri- Tdl- 
w« fiocfr giriaEB In [Dur>Je?-Hi girt'i kiqiii. 

1 ~T „ „ „ Ft* O lUtsWiat flFjwrt 
f' 1 f* Oj.h'.u'. r .'i . rvg. .> 

* * m An- cAi'i/. Wf,t* !■* *. 

E-ain .. Ffc.jular MenlUljp Salii^ 

TOIT i'nn l.«^. t i.-e k l‘ihi«r Prant Eii»t i me luioir. 

hi j f.'iir aim re lune. at pihill »*r. 'iVaitr |.t p--.pi- 
J Uf-' I lllll lt|.!rL D-rifl Uatulli. C..Lr,- T -g nJt 
be tent tinly tu I^If -mi 

INSTITUTE of applied science 

llfl iwniiriUr *»»> 

t m ChlMn. UL 



ENGINEERING 



DtGREE I H 
TWO TEARS 



L^ARN WATCHMAKING aa? ENGRAVING 



BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

One oS our len-a !"tud«nta itart«d io a very bn; all way — nuw 
duijnovcr Kd.iJOQ a year, Aubihtr Id ft'i««mB 4 D. over IlOJKKt 

■l. I>ay ot q i£ b l rlawh t?p4-l or wria for fREI'- BOOK. 




tAn [inti t» 



Chicane School ol Watch ma hi Ita. Qua tan, ts&l. era A SI,, CHICUD; 




.MAN 

•wM 



>T nlif; i-FfulAr ra,]^ "ii ( 

Tt Cnitp XuIEekUbIU 1 Lhowii. eomptefo linn at 330 
>ini i -etmtr-l nori-“' i-i'H, E'suu-nim-inir. bw-nmdi, 
-mk k.ri-'T-f-iii n > F nrridinMy. Ifoynr- firnnrS-rnl 9-0. VTijiil ijj 
N ''■■n-'k: Coornci', Sk-2; , 'ft'L L JJnia.n, S'-t-fl. ei'3i rSu'jiriwJ- 

RarninSB t-u-uia nt nnrr-. P-rr-:ilivetv nui inanri T:--li. Aru[il# 
Biuclin M-nr oh VfrdiC. nnrr J J rrd 1-inf l. DeUuU FREE — HO- oMilfa- 
I:-.I| WKllKI JUbiT-fc WiFK. Slit AlunniaulJt tin<ui Cincinnati. Otiln 
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Enjoy a Real Job in Industry 



Steady Work 

As nearly all manufacturing — ronstrurtiJ.ni — 
buHiling starts on the drafting table, the drafts- 
man is one of the first to lie hired and one of 
the last to lie lit id off* It is his blueprints, his 

fipoetficatiou?, that give the last word in what, the 
workmen arc to do. No article — h nil cling or ran- 
ntrurtioh job I'i started before (lie plans drawn by 
the draftsman have btcn olTicially approved. 

Good Pay 

The draftsman hn.s \>von called the Junior Engi- 
neer which title just about describes bis work — 
position and pay, He combines his knowledge of 
principled, mechanism and construction details frit 1 1 
the ability to draw and reproduce mot i atm and 
mHhfuJs on paper. On the average, hn salary is con- 
siderably above I he wages of the mechanic and, of 
course, less than that of the engineer, 

Chance for Promotion 

Working on irfuus helping design new machines 
or new met hot is of ronatrm tion, the draftsman is 
working directly with the important men of the 
organization. Coiwqiiortly he knows what w 
bring considered and planned. It may be tlir 
ki 1 1 xt i n t j ■ i ulei it — 1 1 1 r ■ engm i^ei — s »r even the p rasper - 
tive buyer wil h whom he consul!*. Because of these 
■’OiitaeU, Ins experience and knowledge of the busi- 
ness in general he is in an excellent position to be 
promoted when nest there is a good opening. 

Young at 40 

Athletes — frarmeis — and factory and shop work- 
ers who rely on muscle si art growing old even 

I wfi i re 1 1 icy ren c-h 4 Ll w h Ue ndti ce wi i r k v t > — eicc u tf v ns 
— teachers — profc*riamd imui. in fart, all kinds of 
brain -workers are just, approaching their prime nr 40 
to Jill. Training increase's your value nr rump and 
»•• nil in ue.- rM lii'lp bduri yuir ciirniiLj. 1 : power :c- y au mature. 



Don’t Be Just Average 

What happens to thi* average man? Not, having 
thorough training for :t worth-while job, he poes 
along year after year, wishing ho bad a pood job, hut 
wishing was never n, substitute for training. S-!0 a 
week is about his top, usually never tbnr high, 
drown old un the jub, starts down at 40, finds him- 
self slipping in »|u?ed and salary. 

But. the; ABOVE AVERAGE MAN loses no 
time getting his training. Prepared for the 1 job 
abend, he !-• in line fur RAPID PROGRESS — his 
WORK STEAD V, his PAY 0.00 i). Trained, a 
young exerul Eve, young Draftsman drawing jJritii 
tor great projects. Yu I M'i f>X TIIE Ji )T! aiH(hat 40, (it 
JiDJ And Still ha* HI ■ ■ r I a Vi ;»ra a^tivoanrvice ot pjhkI pfiy to 
wi i it4i he can look forward! ! mining — th&sooner vgu get p — 
tbeemneritcan help LOT VOL Ain >V1 : THE A VERA 1 : I 

Don’t gTOW old at 40* Train now for the job 

you want at 50. Training helps you to bo i n de- 
pend ea 1 — self- ^uj -purling. It ln-lps ynu_ to enjoy 
associations that are denied the untrained man. 
Training helps you Lo merciW® your earning power 
mid l.jy so doing to offer member* of your fatuity nd- 
vmtnpw far in etersa ef wliiil you could give lliean as uii 
tmPiiined nnui. I'nin iimj tujov Plb <3 HESS- f - '\‘- 
TEN I'M ENT IN DE PE NDE X ( ' E . 

American School. D rex el at SSth, Chicago 



Get the Facts —Write Today 



American School, Dept. DDC-45 

Draxcl Avenue til riSth Street, ChluiiKQ 
Without the hfiglilc^t obligation, Fiend mmpJele facts 
“'Havv I cuii become a Draftsman" anrl free bulletin. 



A n me, . , 
Addre^ 



.Sfati 
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AMAZINGLY EASY 
WAY TO GET INTO 



ELECTRICITY 



12 Weeks 7 Practical Training 

in the big Chicago Coyne Shops 

Let us prrpaic you for yadr start in a Rood payinu field. Let \rt 
teach ymi howto prepnr© for j*OS itltmrt that lead to flood aalar- 
lea |u Elec irlclty— NOT by ccirnesjwnden*^, but by an amazing 
way we tc»ch right here in the great Coyne You get a 

practical Imlnlnf in. ¥0 days. Electricity offend many ti]>(x;rtuiiE' 
ties to th< - t r.Liiirdi ctL.in. Prepiir today to take your place in tbc 
fcltot field of litocyLcity. Mall coupon today. 

LEARN BY DOING — IN 90 DAYS 

BT ACTUAL WORK-IN COYNE SHOPS 

I don't cam it you don't know an armature from an air brake — I 
don't expect you to) Coyne tntiniaijt L* pfiietkiil “learo^-ikilnE 
triinniK. >>on't let luck of money bold you buck from ceiling nil dis- 
t :iilts uf my amazing ptan, 

MANY EARN WHILE LEARNING 

If you need part time work to help pny your cjtp’nwa. we may be 
able to tielp y ,ru n» we Imvc Huiuln dsof mhei*- When you graduate 
we’ll give you iifclimC employment service* And. in 15 brief 
week*, in the flee#* a In: pH of Coy AC* we train y,iu .u you never 
dreamed you could be t niim vl . . , on one uf the urea teat outlays of 
electrical apparui.ua ever awembled . - ■ real dynamos, ^nglisw, 
IHiwrr plants, autos, ifwitchboimltu houeewking, Of mature winding 
and many other brandies ol Elctuici ty, 

ELECTRIC REFRIGERATION 
AIR CONDITIONING 

Right tutw wc arc Including additional instruction in Electric Re- 
Irlueration and Air Condition iug without e*tru cost so th;it yoi:t 
training' will br more complete and you can get Into this marvelous, 
rapidly expand inn field. 

/i'P'f mur rirVC Coyne is Vnur croor chance to 
If 1 L • A IlL rAVlo get iiito F-icctTletty. This, dckiool 
te 39 y*a±T*cld — Cfjfee tndnllssE Is masted. You can find out every 



to 



thine ab^dubely I rec, Simply mail t he coupon oral let us send you 

Lite big. free Coyne h,njje with photographa , „ . facta 

. . . opportunities. Tells you liow many cam expen^a 
while train! ng and Ilimv we asin i t on ry; md u ates in the field . 

No obligation to you, So utl ut once. Junfc mail coupon. 

Send for my big book 

Containing photo. 



BIG FREE BOOK! .... 

COYNE ELECTRICAL SCHOOL 

«« I. PAULINA ST., Dcnt.CS.7Y, CHICAGO* ILL. 




■ H. C. LEWIS. Pres., COY NC ELECTRICAL SCHOOL | 
Dept. ftfc 72, 500 5. Paulina St.. Chicago. HR. 'i 

1 Lear Mr. Leiarte; Without obligation -H-ml me your big, free | 
1 catalog with lacta about Coyne Training and details i>f yuur I 
| *"F1aue" to help me. j 

I WifiBf A jfg 1 

II A items I.*.,. ....... I 

I cay '..I....*'...'...**.**.*, State. I 






V* 
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viation needs trained men. Come to 
Roosevelt — Government approved for all 
classes of pilots and mechanics certificates— 
nd lei our experts prepare you for a position 
in this fast mowing industry. Roosevelt offers career 
courses in Flyintf, Mechanics, Sheet Metal and Design. 
Write for full information; Stale age. Add Tins Dtpt, P.M. 

ROOSEVELT AVIATION SCHOOL 

MINEOIA. LONG ISLAND. NEW YORK 





DC A RAILWAY 

UL TRAFFIC INSPECTOR 



AT HOME Yon «in learn by our i m • I 
original pyiHfiu of Inarruetlon ?wery pint of • • ■ 
Watch Repairing Tr*de at. home. You can 
cm itinnuY while learning And prr-nar* rniirteli 
fur a wi'l I I'ii vmir Owllimi ur Blatl Lel t> Liam ran af- 
ter tonipli-i ih* our toune uf I dei ruction. Good 
mttbnmirifi are in demand and generwEly earn 

vftry kuckI fcifnrsfeg. h'(jr p*rt>«ljir:* apply to I ha 

Wisconsin School of Watch Repairing 

3Z4 f_ Mum Si, MILWAUKEE, WlS. 

Become an expert 

photographer 

Smiif for lilg Ei^-f' booklet Cl »4I t it'll- li^w J'£in cr.,, ljMimiF an rari'rt In 
■C ri n m r rctji I , N'-w*. Portrait- Kdvifrt ►■ins ,-. r Motion Piclufp Phvtog* 

raphy, Eng money . multi np njaporlunftlea. I'lTlHiniil AlUlhldllCt 
niHt I tame Sluilv Lrn ini n|Y. ’3'1'lLh yrar, 

NEW YORK INSTITUTE OF PHOTOGRAPHY 

to W„l II St- Dcpl. 00) N.w yortt Cily 

WHITE 
TODAY 

OUR TRAINING MEANS 
GOOD JOBS, GOOD PAY! 

i)'ipl:iy itn diul Jfoi fVi, -..R-pfr Tuffl* InijmtCT fcy 

0!.v -nii*} 1 . hcniMtudr Hinro# Jiism cnuif fifcj.' Mi .(nil jiJiJ 
iJY^nrc qiu- L!y «ut, « j |«intf f. Men ! 'J SO- '.iih-oi - ••: » 
]L?L,,n i-1 I . :.lr, K Mi- I-:* id il 13 p to IlSi PT - :.T|tk. pi ito 
cjpt IIUTI Hi 0 : 1 ■ r 1 - (»T « r -r : - -- ti Eu-ktiln, f JUD Booklet ailUtJ 1 c--l 

i'ij" iu-rcir record. Write 

STANDARD BUSINESS TRAINING INSTITUTE 
Uepl. i'O-H. B Linn lor. n V. 



WILL YOU WEAR THIS SUIT 



ond Make up to U2 in a Day! 

I.e< rrr nnid vou D fine ill-^eol lalm tnil^rwl cU! FREE OF ONE. 

PENNY COST. Juki (ijlk.w ihj- enj- [J U b nil- 1 » ll>e n,rt h» 

- imr JridnilK. Mo. * ■ Li[. L..- S I £ u. a lino HtfcJl , . N, »l»Plltri^ fl* 

Ktuu-lt-haiu tynvAktlh-B Mcnurf, 

Send tor Samples— FREE OF COST 

Write tailin’ f-r PHEFC drt.ttt ACTE" a I- WMlII* uad ” il **- 

firfl" Diitv-iiiliu Send it" r>'-ii««~, 

H. J, CpIMp. PROGRESS TAILORING CO„ Oept, H-ItS, 
SM itulh Thrtap Slrwl. Chluit. Illlntli. 

MAIL FOR FUFF I A" FOILS I AT I OX 

ill? Bedford Avn., Dept, 

Brooklyn, New York City, N T . Y, 

□ Diartp] Eiicint:* 

Diow| Tech rural l □ Oil Burner 

AvintiifTi □ WelTiing 

Apron-iUtitsI TiThniejil 

Aiitr; Meehnnic □Talking; Picture* 
Ut’frrRenri inn G M :1 Chine Fhop 
Radio mid Televieioo Morhncie 
Air CunditiohirB; 

A rthitecl ural - Merlin ntesi ] D t n f t i n p 
Elect rical □ Window Dieplay 
ArJurttUrC Winding 




BROOKLYN 




TRADE 

SCHOOL 



A T h»ie. ,, ,. 
Addrffi* . .... 
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. . and Where There Are Diesels 
I on Find II. D. S. Graduates 



\ 1 mn~| rvpry j y . , . right in your n^n dull} life » t , you see 

Diesels ttl wnrli . , . r«N»ii nVmnL. nr hejtr ahnMt, I Vi is £tie;il new 

f i « T 1 r i 1»F JiOlYt'T . . . ,'lllmLil ImW it is like V ihlflrv. 

Hemphill Sell m ill-: "minute* lire in Lhe tliiek i«f thi* great swinp 
In liick i ■ f llirpihMirtJi of Dirif! Imrstpnto f-r turning tliF 

v,lteel~, I J r i A EM 44 llir jinijirllrr? , , . meeting < h<" riel's 
numeral}* power nceih . . , art' Hemphill men, in the tiiutty 
interesting. " hi'! future" fmli- offered In Pieseh 





H, IX S. ■.M'julnHii'-. are npcnilors, elihT engineers, > .» ] erigi* 

nrers, su pr nnlriiplni | s* spriice rnefiu n inkier U 1 eel 1 an aC 9 . . , h> 
rtyme only :i few r»f tin- type* uf |io*itinii*- They qualified fn-r 
their jobs .tri-i opportunities the proven Hemphill way . * , 
through practical training lh it uni, ton. ran oltt Lti 11 at any 1 mi- 
ni the Hemphill Difurl Su lumls you ma> prefer to attend. tir 
yon i- t in -Tart vnilr training at Iminr , . nAu. For irruiiplctr 111 - 

rnmnuion DM Elrinphitl Diesel rolinpeA, send the coupon t nil ay. 



HEMPHILL 



DIESEL SCHOOLS | 



l Dented orffjr in the cr^ei lifted bulo* ono in no wa> 



Picas,- semi bti c new issue uT “March of Hi esc I I Mink tel and 

del .iil- mi llk-ii'i l>ki!i Pir-el training. * rhit iitforaia* 

lii>Ei is inlcmlr if only I-t men between ill-- ,i g of II! and I "1 I . 



cpneecfffd with <krt]f ath*r K-fionti of pifiiftT' BCTIP* 
BOSTON, |t 4 AWIine Anrrwir 

hi YORK. II - 2 S Qu«n t Blvd . L I Cd> 

GETHOIf, 2341 W, UU-,r*tt* Blnrd 
CHICAGO 2314 LtfralMia 
MEMPHIS. <t 7 Monro* Aypniii 
LOS AW SELES, 21 J 0 F*rn*hd« (Load 

SEAttU. SOI W*itUk* North 
VANCOUVER. B. C, 13*3 SO*-t 



NAME ACE 

STREET— 



i : in st a t 1; 

Send Tflif Coupon To Weoreit Add-on ihpwn At l tit 



m Erl fi 
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Let Engineer DOBE 
TRAIN YOU AT HOME 

"DRAFTING ! 

If you 'Want to Icjirn drafting n UTnfpflRif]n““ 
or if ydu "want to- learn drafting to advance in 
you r p reaen t work — K n fri n eer Dabe can 
train you at home in your a pare time by 
it i * Ion NT c: tablished. graven- practical 
l+ Wotk-Jnb" Method.. He has traEnetl 
£hOLa , £&‘ftiii4 -of atudmrta. 

Bee HG to 10 to p&at nix Previous 
eipprfr r rpnot required. IJIjfta. Erhoo! 
education not ni-i-iied.- 13 e afferj 

VoU R |r-r,| oppcirti i iilty to p i a 
cnmpJ. to traLinsnif in drafting 
ril'd t in yrmr own borne in a 
eurpriiiEo v ly f^-w Hionthp. 
LnjHinei r JJcibo Lelehcf hte 
st ude nta n n t i 1 1 h o roa g hly 
trained ned tint i I holding a 
pood psylng job, Druftlntf 
ciffdru rue Oitparlu n Hltst* 
miiny fifths. Uail the caaoan -today 
b tiLIK ISJnetr&t.il booit ’ 1 £nm>*M f u L 
Pnfttabwilihlp" and full Or ta i I* of 
blTitfirieer Jjvbe'fl r .- marts Able off- r that 
fncludee nIJ neoesui-ry icinJa untl 
ti] uipj.o n L 




AIL TOOLS 
FURNISHED 

When You Start ! 



EngTncar Dotw, 

DW+ C337 

LibflrtyvIRc, If L 

.Send me yc-ur free book <J, 3lKC«sBfnI J>ratl.HniflnFiiL!r3. '* * 

-e in lihw £ull kuiiil*^ graduates Id t:uod | 



Send for FREE 



(jositiiiug ji.< iirntrmnen. 



| N oin-i 

I 



Ah] . Lr..- 



Lin 



uti- 



- ■■ 



Learn this 
Profitable 
Profession. 


r 

i 
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in 90 Days at Home 

I EubdrEds of men and women of all ajtei lB-&':i tnake. HO 00 to 
tSO.OC tn .1 ilnf-Ti day siting -(Lentlflc EwsrdWb Mh-Ss.-b-: and 
FEjFiim- Therapy treatment?, Theta is a big demand from 
Hospitals. Sanitariums, Clubs, Dvcion and prh ale puliebta as 
ivtl] as dpRprtitnH t'j Tor e-EiabH^blng yuur nwn uffiee, 

Irfarn this tntcrentl bit mpruij-msiklug pn fa?*toai in yaur own 
home by inBil T through cur hartir study enurre. Sum* In- 
Bftmctars as ip nur NATIONALLY KNOWN resident action]. 
A diploma in awiii-di-ij up<in cnraplctlcn of the cdurtc, 'irsr 
ran ho cOmpletert In 3 to 4 months. High S-tbiwl 
(.raining 1? not necessary, Many i-arn b:g rneney 
while teaming. 

Anatomy Charts & Booklet FREE 

Enroll ruin' md rte ft til Include uniform «nr, 
n-iH-dlert] dictionary, patented reducing roller ;-nd 
I bdri i "Therapy supplies without L-itra Hurt. The 
reducing coitiM* atone may be wr-nh many EimeE 
the modest tuition fee. 

Send council now for Anatomy Chart* and hnsklet 
containing nn otfl grab h* and I el (era frtm *ueee»flil 
graduates. These will nFI be sent psMiutid — FRET. 

THE C«ll«flK of Swedish Mauigi (&.«(»:! id Nthaai' Cal ns el MAriiie) 
Dept. CEU — 1&0I Warrrn Doiflevard, Chlcaifl, 

You may lend me FREE ami pDFipuldl. Anatomy Charts, bnofelet eon- 
raininy plmtorraphi ami h-th-r- from indwiKi. amt cnttiplrtu Ui-ulls 
of yoijs- olTer. 

Address 

When writ iny plenf\a mention Popular Mechanics 




PARKS AIR COLLEGE 

PARKS AIRPORT . EAST STLOdlS^LL, 



Offers you COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

FOUR reur sea lead to B.8. dijrws Jo ProteesLennI Piloting. Aviation 
Dperatiaiii, Maintenance: Engineering, Arroeautic.il EnfineerJng. 

TWKE.SK Tit llNENll PLANES are used in [irnfeBalimal tlielst ifalri- 
jrijr uiui-Ji iiMiun-x Ktiidunlei for alriini- Hi pin open [lone. T\% nf 
uridiiatee cmfr a It lr.uie[njria1 Lan in Nnrilii arnf S-duUi Ajoertra. 
m^tfOO hdura rliplit IraJnlna gisep. UjO Imura betlkf (town biurthly. 
PACVLTY ot 3i fiprebiliits in rarloui fields Of avlatlras, 

1 191 ^ r-i u-j i h -9 . Eh nil line ut IlmtCvd la e total uf JfOO. 

100-ucTB elrpoft. 14 ImjLIiHmps domed to aelior.] inirpiisefi eiclustvely 
Jj-iirm liar lea and dl«itiB hall at lite E'*Uege. 

.JlrCMHltlrd hf 'ho llHnots HupeclncL-niicnt rd Public iusi ruction 
* imiTiinioni Ji[i[)nUfed ..a a foDiniri-rljI tlrouiid uml Flylpfi School ami 
Mechanic*' SchtmL Open in ItliJ li ffltwl jrruduatej, 

Fall Ti-nn September itritti. Srn-d pofitcard for new titl-nsee citBlog. 

1 1th VC AD Re(»tfar, Dipt, PM-K 

Ullf I LAN PARKS AIR COLLEGE, Eait St- Louis, III. 



E 



LECTRICA 



L 



ENGINEERING ' 

ONI'] T K.Ut condensed fnr umbltlpui men. Tftrury end 

prnrttre fwnhlnttL M.iiliiuuiiiii -. nnechunicat drkwtne. Mtuilcnts 
i «iitslruH"l dmtars. Install 'iMiimt, Lwt electrical maebinory BUs, 
n "n bold irsfponfJbL* lUMlUona. Modern bttlUlJrig* ; campus. HiliL 

Mur be Kin- S’..;-. ??. r.\.TATT)f>, 

ELECTRICAL SCHOOL 

rea Takosn* Avfl., WaihlPRlon, D. £, 




BLISS 




VOICE 



lOO% Improvement Guaranteed 

We builiL oticni'lbeu fbc vocai organa — n&tiriiti 
HflPtBG ittsans— but by ruurtaTiiBPtaHy Bound nnh 
Bcierifi.-ieiillycc-rrent Mrt»( rrrrrJ > s ... nod (Ursulnito 
I y t?u i; r an -: £t t-u Lm pp jve ftd¥ hL ngt n« c-r a pcJLk i nc s« u-e 

j]| fhiiPl J(Kk?* Wrlt< for vviMfertul -rolee-b<ptil^-*tiLt Jr^*+LaM|, 

W H T r MU ■'..1, H'-n ||,TE III' v..,.F, j-f.J .NlO JjLHJhUJJ-u Mill 

la BKJMC.U ur.ci; 17 yiar* ai.lers pigin :r L j i*n ut. 

PERFECT VOICE INSTITUTE, Studla C-135 
64 E- Lnke St-. Chicago 



CARTOONING 

DAY -Turn your talent Into dollars 

■ I [IttpI'ip itimi ifcjUt. ^iih (mrpwiBnJ l&pLfiM-L^B [roni ir. inl^ifA- 

mMJf M u CTLti»HinBB|_ piu r i^ i.I nurthiHj u-F 

W r 1 I W MB «mU»« klau iniplm Yt mwjf 1^ ■vnewfc Well# 

* e ' i ’ m ADrd! iditfeila &r 4ha «ir«ulk<OBJ h^ni^tudv ef*i,rw. 

The w^tigne) -School qf Cnrluonmg, Penton BWg,. Clfivdand. Ohio 

(■ranLiir 4vjrpcrtnnil Icn IW# tr- adverU*" 

Ing. rpu-ily anil quully in 

rrrii*. , |'rartk»l wr.Ti: . Mo tfit booko. 

«)r) 4>vbal>ll«jivd M-hmil . Law rjltion-* 

Irfr.TH. / ( jr U*Mt t. aiut 

ngHnanmts. 

pset-Otri* Schnnl ni Advertising 
e*pl. HSCr aeotliicli. Av. h Chl«au> 





117|J\r SM/^nr «pi?tid spvibff. Blmiiutff, Tall, 
VV n ^ I’'-’ ■ catherlbjf butler fifes- luseci a, 

I buy blind recte of kfndg f.jr collec-Tiniig. Home 

•rnrgli |l b ti ctu.Il eif.ipia auuloor wimL > uii my ImfUii-amoip, 
ri: 1 > : - lit if a iuL. Fm-Jil — ttftutLd-d. t Ur im.t ■Lmn[jSj 

f(,r |llM,Lr:il*J t'umt'rvliii, hlWi jftiiJ ir.u d M tfrrfliB*, 

MR. SINCLAIR, DEALER IN INSECTS 

t. Bu* lain. San P^d. CiUL 



Course 1 



ENGINEERING, broaitoflatlng. aVl- 

ntimi ur-d t m> 1 I e rkttlO. servicing, 
man re &■ d : l :-o teleEra-pliy taught 
Nine mnaithu' erigl peering 

niva nt to three yt-nra' o- ! ie.:r' radio work. School 



RADIO 



thorouulily 

i pgulvaient to tone years' H'-.lii 
llshcd I B74, A 13 esticn«ed low. tjitatug tree. 



Dodge’s Institute, Ada St. t Valparaiso, IndL 



Train at home for I 

GOV'T. JOBS/ 



i I WtUTVI tPTFJl 
I I A ltd it -. i 

1 I It t*n rum | h*n 

3 i 1 . F. Bopd-fV r,tnil 
1 1 Tdtnlionc Opr. 

( I W^vpJnPHim 
*■ J M ekL Inkp^ter 
1 3 7i d r P i.E l-«rv h-fl Opr, 
I > Ity. Mi.it -rt,T* 

■ 1 I',.. V. I>. 

lit jitr ini Afent 
t j ri ui-tk Cirri- 

t Cii, Min tr.jTJt r 

; J r. O- l l«fc 

, i>-|L*Clrrh 

1 ripii- .WlirW.itigj.tM 

I j, Typvt 




Goad pay; ilcady 
work; pension*, 
vacations Hvndrfd* 
ol |Obl open Bvory nsoillb. 

Cicck ]ob* you won! W* ha™ tioiaed 
men ond wurnen la/ (ToverniriBju io^p 
jrj; 30 yea t.s. ! |ull dcLails tod-ay 

OZMENT INSTRUCTION SERVICE 






US A HI Lrcia, Ha 



PICE pwt-rikn l+h. %> O-ib-r Ik G=— 

nark» 1" hu, 

AU ptrit J-hEL 
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HOWE OF NATIONAL SCHOOLS 

A ri fir fvn.-d>rfrdtf irM 'K'-f u p-Jl(»-H ■>" n ™ 

n-.-fcrn t(irr,r-irurii iVyi'Jil'inV. r^i. ,lr ,■ Irtt la 
Iraimne n mktiivut ™rn. f-tUii *vBiiii«tiii: (rfertri, 
f ,r (ift jr'n rr- I ji-s ff i / m ,'inrcrj oaJ lirpifr u.-£l“uFii | 
jiF-ajfiJp uL ^MruHj’L l-romirf. 



PUBLIC SCHOOL SUPERINTENDENT 
PROFITS ftV NATIONAL TRAINING 

I Have ailenrind iwy wt.atn universities 
:< rs ! I tw-o state ii i tr [mil Hi'himlii uud i want 
you tu kmtw ihjii 1 feel I Have rvicHved 
mere for my limn i J y at NrUloI'ifll than at 
any other sohuul 1 have at tended. One 
rainier foe tnn Iklifli In T>raiS* L of (tie Iriiil.rfoc- 
Surs— ctf their (JemrmlnftT.Lnn to ate that 

each isriiileni refwfvod r-oiutil ni; knairm'* 

lion an-rl iiieroLiKii undctsmuiiinK of each 
assignment." 

J. Stnvrr, Jr, r 

HiJ |i ' l , , Pakaioe FuUdic sellouts. 
Stair at U'arshtfoMloll. 



with all tfpes INTERNAL COMBUSTION ENGINES, 
ELECTRIC POWER GENERATION, etc. 



Yrn" MT:M who arr nl m r-tvly ambitious to make umtH 
in. i foa (Hegel and related Industries, want to know the 
true Facts — yon wan! Id klmW about employment 
oufoortunltkiH and c m ploy i nen l rertiilreinprata. For 
foil years. National KeliOuN, a recotfnizCd leader [n the 
Held of triple edueatlon, liaa played a vital pert. In 
iieiplri!; wide-awake men to eiuallfy for success in 
Industry, Notional Schools— ft ml llfon-i lollfor Ir&Ho 
aetnjol — -will supply yyu with a sincere, honegl n,t £i ri. 1 - 
ment of fort a on what yon rtboutd dn to yet lulu I foe 
profitable lHi'-^l Industry. No eumseeraiions— riu 
miS’Statdmo uis. 

YOU NEED REAL SHOP EXPERIENCE 
WITH TIME-TESTED TRAINING 

Moll (foe coupon below. In the literature you win bp 
Hrjjt. you n ilt *;(' exactly how other men like you are 
jiri.'inyjriLS ttiemarlvoa Cor silree in National's modern 
train |nc shopM. You learn Oil the latest , lUiKL fHjLLlp- 
men i . Ytsi do real jo-h work, You learn by lltnt- 
t noted H simp practice mr thuds. Your tralnlu* is fftwi- 
natlitJt lit every detail You are Lany1iL how e o make 
h-oud, and helped ie rankn pond, after you h r r ad nate . 
AIL of this and nuieh mure Is clearly pictured frw you 
In, t tie i'Yee itixiK of Facta we wJLl -send lo you. 

TRANSPORTATION ALLOWED 
TO LOS ANGELES 

National studeuts are allowed ooaeli railroad fare 
from any pul ns III U, d-, (Canadian students from 



near" it point, of entry) 
SLudetu siKlal life im-Link'* 
inhipccLloit trips, etCMrilEiiu. 
athletic activities, eic, Speet&E 
duel OF nervl-ne FeraCtnallly 
cuae hi ri l?. Many stu<ci*int» 
are Set ped with spa re- 

ti m* jobs to earn fiem 
and board while Uarriil^, 

fCanailians pmfjited.i Orw-d- 

i.ljli e employ ment rooprrat ion . 



National Training is 
so thorough and all- 
inclusive, that no 
ambitious man can 
afford to consider 
Diesel Training 
without first know- 
ing all of the facts 
regarding the many 
advantages available 
to him as a National 
Student. INVESTI- 
GATE. 




AL SCH O L S Jlol nuclei 



FOR YOUR COPY TODAY S 

— )Qcal 7actl on T?iel&lS 



JQ^ueAf feiyi 7 ajzj? Il&oi. 

NATIONAL SCHOOLS 
(established 1905] Dept. PM A-3 
4000 S, figueraa St., Los Angele; 

Plggtt send me, with*Lll oljlijafktm, ybur FKIE 
BOOK bfld Information regarding Dfowl Em. 
pjaym^nl 0pp-brTtiftitF«I Ond R«qL|irAm»rtfo, 



name 
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High School Course 
at Home 



Many Finish in 2 Tears 

You can complete this simplified Hi^h School 
Course as rapidly as your lime and abilities 
permit. Equivalent to resident School work 
— prepares you for entrance to college. Stand- 
ard II. S. texts supplied — Diploma. Credit for 
J-L S. subjects already completed. Single sub- 

e ts if desired, High School cduc-’j lion is very important 
advancement in business and industry dud socially. 

College Entrance 

During tike past 14 years, our High School graduates 
have been admit ted to 531 different Universities. 
Colleges, Junior Colleges and Normal Schools- - 80 % 
Of them without entrance mroinution. Course alat 
prepares fur leathers' ceriHicaiq and pre-pro-fe&iiema] 
examinations. 

Business — Industry 

To get and bold 3 good position in Business, today ynu 
musL be able to write clear, accurate If! iters and re- 
ports — do figuring involving Algebra and, Geometry— 
talk intelligently on matters requiring a knowledge of 
Geography, History, and Economics. 

In Industry — 'Mechanical and. Engineering lines — 
you must have at least an elementary knowledge of 
Physics and Chemistry — be able r.o figure quickly and 
accurately-— know something of Mechanical Drawing 
and blueprints — and be able to Udk and write ac- 
curately ami dearly on both your work and ordinary 
topics of conversation. 

Our High School course meets the preparatory edu- 
cational requirements for Business and industry, 

An Educational Institution 

The American School w.T5 chartered 111 1897 &b an 
educational institution, not for profit- and is exempt 
from j>avmg Federal income tax. like the best resident 
colleges and universities. 

Don’t Be Handicapped — 
Complete Your Training Now 

Be a Hifih Echool Graduate t Preprint rouradf For pio-mo- 

Uon in B u si neitH 410 d I t^u fi- 
tly — for the ProfeuionB, 
CdleRfi Entrance 1 and so- 
cial Sucre*!. No matter 
what line you may select. 
High JEtchool tfLiiainjj will 
prove InVnlu jble Eo you! 
Our moderate fws ftivrf 
nil ■ nsl ruction, standard 
textbooks and Diploma. 
Easy monthly term if. Get 
nhrad in life. Start your 
training NOW I 

Mail coupon for information about Jim that mttr&ti you 

American School, Drexet at Sltli, Chicago 

American School, Dept H C-* 5 , Dretel at 58 th, Chicago 

Tell me haw to train For RnrMRB in line cheeked. No 
Obligation. pHidlj School Course 
D Accounting fc And It lag ODEe&el Engineer In £ 

□ AtL-UilvCturv Hiding 
□ Automat! ve En a In ' ri ng 
□ Business MaHii^uiTieni 
□ Com' e re I a I Aeronau tics 
DElcctrlcal Engineering 
n Electrical Refrl£crat h n 
□ Air Conditioning 
□ Gi vll I ngi peering 
□ Complete Law 



20 Other Courses 



(5 



Ovw TSJJ Hole. I Eiiac iLlcirn , Eb- 
- -■ I: * . HimI Jr l, :■ iaciii Ucn 
ullwif prepare cur spr-rm! m- 
11 ■■ 1 material, rvoidi. eh 
OKrtl liy tidUJ refcsaeOE pchoolfl 
ftiid tolleircB. U. S- Navy , jlshJ 
r Nrt'Sntf-e oi MraiwYt-u., * iirutlu. 
two nJJrr vn:i ijiai 
Ht hom« for ch.: 



it listed in the coupon. 



| ^Tjalltr train! UK 
lin-- < of IikIukItt and RdiUqiI 



- imyl-nr 



Q Drafting flt Design 
P Liberal Aria 
C Private Secretary 
CHiVr Ac t’fi.C.p A.i 
□ Highway Eof 



ftftlftVti 

I P-rt£ r’ft 



□ Mechanical 
O Radio &l Tcletlslod 
O Salesmanship 

□ UtoiiiD Engineering 






Address. . . 



TO YOUNG MEN— 

STENOTYPY 



1 , 



THE WAT 
TO SUCCESS 

Sienotypy, the new profession, offer? unusual oppor- 
tunnies to ambitious young men. It’s a man's way of 
recording sf*?t:ch in this machine .a ■ ■ > 

— a silent little machine that ty vDi 1 -^ . •- 
pJain print letters faster than anyt.ru 
ran talk, It opens up preferred jobs 
now — leads to executive careers 
later. One or the s u rt:st r iquickret wec- 3 
to eft in to Bari neds o ti tin- n g h t bag[- 
Now yew ran learn Sti-nOtypy tn voi: 
spare r l itll' Low cost — con vfnirrv 
Urmn.Ciol full do tirls. Write for v;ihj- 
a bliT: I roe booklet, ‘ ■ A dv.i ntages to Vosa 
In Stenolypy." dfsciililng the Lin- 
uwal oprfortunitii s for young men 
in this growing field and telling h-ow 

K u n. 1 venter it iiLiceoadti by .Write 

pt- tHU-ST. 

THE STENOTVPE COMPANY 

Jin S. MU, hi (,„n A»., Chioffl. III. 







ENGINEERING 



Brrh»(nr of f^i™ro 



n 



Peer*** — In 

AfNURmiCtl, AreliilL-rtural, Chcmicjil 






A NON-PROFIT 
COLLEGE 



Antomailve, 

, JjU'vln 1T1 1 , 

Jndutln;i! ami Mj.'-t ha 11 In I m;.'i nccri n El M'ndcnq 
C<i«»pnser.t. All wt!™ actlViiLci, Low tuitloit. 
WrUc today for Cataluft, 

LAWRENCE INSTITUTE 
OF TECHMOLQCV 
ISiOi Wuodw.ird Av*. 

DETROIT, MICH, 



CATALOG 
ON REQUEST 



When writing please mention Popular tfccAemtcff 




WITH THE 



WIN YOUR 

DAWN PATROL 

Unequalled ndvftntnges in location for All year flying, finest 
equipment. higlit*t Gov eminent approval for obtaining lieeutt: 
in 1 minspiirt, Limited Commercial, Private Flying, Kadio t 

e-— 3 ^ c Bheet Metal, Mtoknicfll Coun-nsa, For 

‘ tv, t i l /. t complete illustrated naiatog. write— 

GREE N . . Otpl. PM 1 D; TULSA, ORt AMO MA 

SPGRttiN SCHOOL OF AVIATION 
Electricity 

Plumbing and Heating 
Sheet Metal Work 

Oh*-Yrar Intensive, CdUfUJ, Aiwa uliurlrr 
iraaPM* ifl Auiu ilM’hBjUi'H n U ^Vi>Utln3f. Fall 
ttrtnl rtr-nt, KocIsltT nun-. 

OlUc-st Seh^l of Its, Kind In AVCriX-A 

NEW YORK TRADE SCHOOL 

a is endowed lo^LlluUon not oj^raiifd lor pmflt, 
aofl East CTth Street. New YDrk, N. V. 





Bvfrfn Tt-rtav. WrLlo for Ollr Free HooK. 11 Flow to JSo- 
COIlle ii Ginu-l Li eouuii.nn fiitUmeni juid 

ih-EIi- 1 u>u- fiutvra liNimed to write In ar^ro tirfle. Tnitr 
Ii.ii 3 .il I'kxautly lv-rLiicn an j Cflfd. If >'ou rinrLmin 
SLUirtp for pual.-ip?- Writ^ tudlv. Ttsf Tarrtblyn School 
ot pcnmaethiis, 4 ln Ridge lids., kiasab City. Mu, 




PLEASURE or PR0F1Y 



Prepare lor pr on table btiFjlness or feu* l mating 
littoby, at home: under gruldan.ee el tjtnilliipft 
jilh t riielurn. No previoua i' k | Mv[enf e nee cieary 

cott-imiju flch^Kit wliLratfoo ■•ijfnf it'nt, M;Bnr mm rhlhi 
Jwnriia, i/yr praetlfal ertudio n^thrufsi *lnr. duulLfy 
ftirh-dl.-pujintf po^i|l rw *u]Kin nmr|:,iprinn. B*™i rou- 
B’" i LfLoja at DftHA for friw hwllfC ' 'Opport unltfci in 

^Miidem nrt ilr^d r.'-] uiri’mrntf,- 

4ert, H 4ChEJ0L 0<t PrtoTOCRApi+v ™ * 

JEU 1 M,,h«, n A„, nu( Dupt, use Chicago, imnaii 

UpporttwltMB In Madam ftutecmAy", full fartiogt-™ arj 

A'n u, 

gf , 

Ad4r * M .......... 






■ Stute'- 
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BILL ,YOU SURE HAVE A SWELL 
BUELD I DID YOU TRAIN* FOG A 

LONG TIME ? „ ^ 



ABSOLUTELY NOT ! THE ATLAS 

DYNAMIC TENSION system 

MAKES MUSCLES GROW LIKE MAGIC! 



Here's the Kind of 

NEW MIN I Build! 

Do YOU Want to Be One £ 



An .1 -[ 1 1 /. I . «|t- 

loucUed F-ntr-if nr 

I'jinrLfs H , 1 1 . |m. m ■■ 

-u. 1 1 1 1 : i - 1 Etl {.III 1 I L 1 1 ' « 
'•The ‘i-V . i • Mnsi 

I'fc.j f i h- ItfVtkn-i-il 
.'"1 n.l ! ‘ — " 1 4 1 j ilSMrr* 
V i lU Ml In amiaS' 
inn 7 .1*AY 
T U J V 1. 
im'iiH, 






J, o O K FT I Eh 

llj'l* t>..IIH 1 UHL 
{. j i 1 i 

Titifi ii ail 
orftlTinry 

slier mT i-fcj’i v iif 

Cpuiri AllU 1 

ptip-1 J^j 



And I'll PROVE in Just 
7 DAYS I Can Make YOU One! 



M rx --liit-i'l ,T r ii. O'Hrivil. nf (’ntifnrhiii, tin* of my Silver 
Cup Whiners! A fcUij&khijijj pyjimple af whnt my Dynam- 
ic Tension can do! l.unk at that .otrmiff neck those liruud. 
handsome, perfect iy-pronortitmed shuitli Nt s i lust imi*cled 
cIh’^I and stolim-lL Head m hal liti reivh; ’Ef ihtijij ciial> ft ft* 1 -' 
days ago that I timlh-d jnu tliiit coupon. Look at me NOW* 
Dynamic Tension works like irutpic. Tims.* 7 days curl umly 
proved you unm liiLikt* a icLImv n NEW M Alt— riuht In the 
privacy of his nun hmne. I‘m proud nf t fie natural,, eu-sy 
way you have made me uu 'Atlas Champion T* 



rha lill- 1 I tv on twice anil li&vc he Id ever siftCE, uRjIn^i- slIL 

My i'.ti v i :* Dynamic TeMinn, Ir i- hw tested, nnlural nnrth a m 
I<hU'Iss«Ihk j i iu inside and null |i uni ehly r:m ..hr l i»l the ihhut- 
hi I, nulling Hiiurlea urn' I Idee In ' L ii" y<"»t nwu iidimr 

fllM ijigf a -.'. it Inri.i v..nr synn-m aftur su h in ■■■ Slioa, - ■ \ -kill- nm m- 
Uliii'ii.- ii-. iniltuiuy gel nlijN'h r indi utafluu, umlerwtWt 

u hd Fft'c rvi i L i uli! , 

\[y Dynamic tenilnr hlrllm I vdl iitukv a XLAV MAJS id ynu Mi 
Uuulili' ijnii'lf tilfno — and I'in nail; fa I'HOV'Is IL tn rim Lfl a T-diiv 

TUI XL nFFtiH ruili-SK you E*'t rwlllft Id Hie first im-k i' n*fs 

j- n nhseliiir-Sy NOTHINO! 




l.U( you ua tid :l ]j i in iiih u Imwty 1 2 U i- 1 flu.-": Are you f i d 
lip U'HIl l^n vine Jin utminth, no viy.nr. 
iieiuanfily IIALF-aLIVE? Then listen— 

YOU'LL SEE AND FEEL 
RESULTS IN ONE WEEK! 

Thar 3 all 1 oh— SR VEX MAYS! In 
thr FIlLHT WKKK t II alMuluti-lr I'lUlVi: 

Ulitl t rtf 31 !.[•>.' JLILI, tnu. 1 Lm kind Ilf lii.nl', 
■ill'll 1 1 - l r tin 1 1 ViiilJii ii niliiklrt' I lull LI J L I 
Hi-Suiilly bi'i.' and feel [ liu- liriproterrii'iu In 
even tills sdinrl time And h.h I lie U'reks 0 

I iv j-iiij Hill stif 1'inirirLf tmtufonned ium 

11 S'K'V mini — 'iL vlitHiKer. jivtildiier aiid 
iLiure litiniJitonm tn-ui' 

f vvtis n ckinnr iLiniil vrcattlrtp nf 

only Ilf lli^ 1 iJ Icin' 1 kmnv wliai renl 
In 1 . lih in aii ,11” Hi were, I wsi tifrsiil In 
Sicht, uUliameU lo Iwe si'to lu i hatlilni; 
»uli. 

Then I rl]«*c*rH tine emruilnB JiM-rpi 
I (nit .I. iiii-’L-i! rne r like tniLKic^ into “TIlo 
World's Moll I'tdfectly JJevLdoped JJan" — 



THIS STERLING 
31 LYE It CUf 
OEIND GIVEN 
AWAY 

Tltis- vaftwldc enii 
,.l : :llli|, flljbM.lL 14 
Immi hJffft on a 
hlu-rk run lit hj t a n > 

tois-tf. 

I will iLis-nm! U 
in my |iui>il v.lin 
1 1 mi ke 1 On'- mast mi- 
l>rtvvrirnri>l iti Ini 
ilP-veli i|im rnl wlLh* 
in iiif ha.'xL ilirees 
nK'OUiK, 



FREE BOOK ON T ?^SK ,c 

L<t nte Hlimv j-nu iftf atHmeiiii? ru-iuUn. i-miitiri'i 
T' C IlwLiaantta nr ■sthcr men!: I'Ll aeml ynn r'lil.l. 

nw fammiN h.i » 1 1* . u lv»rl««|li>g W«'-il1h Spenoth." 
FL ^ImW'x iinual phuli ijb. [l idiih tfttbi-My iititbt E can 

PLMIV I kb [,i r yflMr I n ull ! Wr'i j i n.tr rtoine nil I llnlfln , 
t-jircITuI J;,' 1 ■ r 1 in'- dtl. JS.il] In' hie iii'i-i.mnllv Itukty, 
I'il lii-U y.-VUT fr.‘e b’|.r>Y ['» Vp:I 1 rVt' '■S'C'II riilirl.-:- 
ArljM, Ol'pit. k«. Ill 3:. Jiiht Kti'L-tii, Vt-W Viirlt, K. ^ . 




CHARLES ATLAS, 

Dapt, IS, H5 Eftflt £3rd Sfr^et^ 

Hew Vprk h N, V. 

I ivtiril the fm J" H »»1 •• «>«r iji-lni nf Oynflniie Ten lien Will 

nrnlt^ a New VlJtn rrf mt 1 — pirr hie a JUtilhg UtlBKf I«m|v aiirl kij; 
raiiMi-lCi (leweLoinneiU. ^en-d me yulll KEtFtfi I " *- -l- ■ T' v , erl:i>(inK 

HorULli and fttrofisn-ft"' arid full JilinuL >uur T-diy TillAL 

l IFf H [[ . 



XiTlHJ _ 



A.JUrpss .. 



I'l- .iv - (iPiiil ..r wri Le l'l» 1 1 1 Lj > 



City^- 



Stitlif 



Whm writing tv mfwerh'ftFirff jifcpsc mention Fopul&r Meiflutnica 
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Trained Artists Earn 95, $50 r $75 Weekly 

Learn at Home This 
Amazingly Simple Way 

More and more trained AH3?ta arc nested tat'li 

ye n r, M'ajgjzhieh, mJvtritnsrii. non-ajh-ipora, 

pr]ntin« Lion-- etc.. [hij‘ niciricy Nir mt 

i Hit- 'i m s^i; 1 , proven in-nllimJ innkes il fun 
C arLcijn inn and Ik- 
Urn*. 



I HVasliinqton School Art, Stadia 12? E 

UlS-lSth SL r N. W., Wjihinjton, 0- C. 

I Vex! I run fmcn-siml in leArnlm; ip draw. Plumm 
hh 9 rae tour I'trt Bunk, ‘■'Art for PIwiuh! and 
k I 'iv Li L r p * 

| 

Sami' .. . i;.. Ate , . 

® Atfdre^JI 



Given 



(4p EKtfd P *? 
fftopi th 

in tiiMirv lime, -wTilcfi 
KtUdrnt FE. hJ. 

Jr. inf lihLahuma. 

P*hi for Course 

W, hf. Kent i)t NVw 

■LfTii'l CriCued mein- 
llirni twice ihe luL- 
l«Kl WkHo Study i i iji 

S2S For Qnr 

B rflw*f)g 

One FlilJilJ pi rturt’ 
UrLur-i Osi-y mnncy 
lc- Mis* ifii-llir IP II 
of R-liLLS .'LM , 



T>ru*v[np board, [Kilrifs, bnistics and nil [niih“ T 
rial:- you Dfeii lihuc tt till very lirsl lessons. 
TIsb (iCfijinf mink in £iven later In Ih p courie. 
AdiiiiL I lid ItarttLnj; Lo draw till a wni. 

Send lor FREE ROOK 

l>'ir FiW HOOK "'Art r«r i’lctutun- and Tru-fif' 
Lfexcrlliex WQiideilill crt)iHirthitnVii rt t in linn: |„i-. i- 
iffliinr field ami srivex tall detail* of our *i rnp]p 
rrn Lhtwl ul 1 ns I eviction, TidU- all iiImul our i:ui- 
Cy-hlP — (llvlT mieec^iinf*— J What they *ny-^IMUal rv- 
u roductiorta of their worn— «nu huw euiinj eamcii 
mwiiur ewn white 
tfamlntr. Mail cou- 
pojj hi' law cir piLfitc 
on iKistcnrd Iciilny. 




State ■ . 



J 




® Tfco Lb Ml mil'it-i it. Hip wniLi) inijur L» Air-CarHlitiipnin9i I 1 i ■ 

idu : LuiUd-Uut. and wriSdn-tirw rpalHitta, TImi funmii-, |i iiilditwe 

UL I hiiciyii, Ku'im il'H-iimVi firm wiuIJl iiitt, Mime pi. I ri nii i.ifrur in .i I .ihfci.,, , 
nil- Air l 'lu -Iilii .r,i“ j I I M kd. i -it,|, ■- 11 bruii gtVrii llipui. 

Atiywc in tfti' Innldiaff field iinini kimw tbii *•« i j»-. i ’.r I r < : ,i,‘l (fiifupvtn 
will, citcr|i 'll i Ki - Sit, i 

TIppc '* your oppcwitidiJrj lu ll Juti»l| Lip'*, Tn i# i*fc. tlm I ili-i.i l-,rii* In, ^ 
wen* lit. qaieL rdeem . i‘:.L •. yjjf fipurr «n *! i von hunt t 

In * Jifly, 



6 Big Books shipped FREE! 

pLvir i|# ysw mime pud >iJJitth nnd n, will ilijp s-ny (hi- eft ki[H-ilLi nf tJ.n 
I:iech 1 Ar'( 'onditwiunK mior tmn m ,.M Ip, >■, itcn;> :..r >ui<li rnnmii 

^y^i-j^-nip far fmst di4lrr I'-.iiiilinrs. mtith ini f&cwrPH uj e ■!! ra^j-pj ta 
: -11 fn.il/ lUlderpCj'Mt «.i', . .1 1 •*! • • ip II nh |T.ifprt-in|, it, ., • , |.I f 

ta-iinuui C-2 4H1 |i-r> i 1 i I nn ndiij ^ il b LJurdU li!->ik.i>- iirii ■:.!.[) q^jijSJY |4ir a di "- A U--I. 'i >j« 
ehlii -rjinjc jwib ■QUICKA.y* 

Experts needed NOW! 

Look ilrirat jau- lt»ad tlir nnd In ninumt dthtj 1 iHun yw ™iH m th#it- 

tJ,,|t ir-< Y.rjiJ.rj'i.ii..' n J III" li £■ rni I', II iini 111 1 1 J UailunLTJ. [ l I ir n i ^.,-L 

nubf«t 111 the tnfld. F v^.rrj ucp nrtuhxt npjynkjt it, tin+i, «nkiH nn-i fiie 
p-l.d- It iv i- iiiiL tii n*ii' ul il- Finnnt of fail pay praFK-iitinf, FeipI juht. 
Sbiic| far tlipnc hnohn mi an -r ■fra* mnil«ttton .fl.i r « # v M ,„. .. , 

raa (ft (lie iciportiiiE drt.'.iln id tint mmimi netr m icj. - 1 - 



Am »rlnfi Tnhnltal Setlntt. Q»ip| at SSrh St.. Otpt. HC19, Chkano 

ViMl nit iniJ ir.n tin rvimplrt* rymlopcdiB it A F R -CO HO-IT lOHlNC, Hii yol . 
Ilmen I'lr I try Biamfaia tlnn. \ -ill |«v th» few ■■ s. .ifliveri .-h.irxi-*. -ir.lv, 
iiut d I up n<il murfl I '.nn utmlu-J I pill reiunn l‘n- IichiVh in U'lt ddj-i u nd nva 
jwi nnthhi#. ir 1 lip. idt- 14 ihem I ** ill »■ -.id JJ.ISfl in ton «j *'• ‘ ltp.li i-jjll) 

a liiiijiti.. nil Lai Li.r riiKiiik blrcrtlurUiiry price ii| J Jf.SCi in p [US, 

\nj7ir ■. Lin.iiid,,!,,,,,,, , , . t 

Address. 



C*tT . r r ......... 1 Jtp.Pl . 

PlenM wr iw tie a li-Lt*j and tie tfay naina JtBd hiliilnr rf j..nr r'a.DMnycr Plud 

tnat of at Icatl vLu hiiaiiiCM kjitii '* (MlrrcacE. 




PARE-TIME 

WORK AT HOME 



it!, JfQU — anrfciCKLy run ntfako n lui 
o( money rUtltl ni liucne. neid whai'K 
llji:)L' r tlahe nf4) full dolhp" fct. Wfl 
hJuiW yrju Itrjw, we futnisJg iunrylh jTu ; 
nyeessur? OH an tt±y ha^is L 

COSTS NOTHING 1£ ,\ D13r i j1rin ' 

^ ''s' Li I % tletnJIa Jirr. iuvl’bl yuu 

free. Wrllt 1 ImkLtv fur iitort bnek fuLL tif c»ii«,ri'ri 
lilramn LetluiK all utuiat uur millKitbi wlsirh hUVti 
BhiiiJtf Mi m.ni.v ponqjjv liiuieucivdent, Lvnrn hoi* 
■ ■n^V It I* Uf teiftki- rium ^!1! Hi 5 J [ht WHk m 
I he ntowL drllEThtfuL home work ytiu can ininsrine. 

P nci'L miHj. Lliit H)[i|iLirLiJiiLlv r Write Now,- Lt'( FBSEL 

if^ide 1 iid ti strict, Ocpl. eC-K. A Or i an. Mich 



i 

r> 




gg" MOMEV 

IN VOUR 

CAMERA/ 



Oth-rrp in r.ip r ■ S incofaiil «>i a* 
j.iTT:np ; ■ '-'.il UrttKiE.*. FREE 

CATAI.OG .iT- jalf*. Iioe'ii-phiiit 
ci ur«d ip I, irf . pi ay h* t a ni for m 
r.i* 1 lii*[iil.nmi1.' * n I L 1 .1. pf>" 

JVif nil i l lid UbimiviI 
Fllaluir-mliin, DpUt. 11, 111 
w«l il 5tr«l, N. ¥. C. 



VOUR WAY 




OONT COPY— LEARN TO ORIGINATE! 



HA V'R Ik'jt.NS wifi Itirh ing H<lW in C-BfiATE OmiGIV \T. 

L-lKTlMlNh gt haffw ill At Vti n ran ^ £*■ r.T. r (Tour^ HiBLALTii 3P 

K hvmm rod Bier BM illii<lr*Hipi. All Ji,r tl-pf# 

.VhLi Sdrrie iTntf ^riM for j?t* arfclta, 

Rjnrr fURHS SCHOOL. Dept. M, box 2194, Cleveland, Ohio 




-MECHANICS 
& WELDERS 



Auco .Mt'chanlca am} WcMpts afo In hfi! Jb- 
nil CompleLe i ourwfu in are anri 
acLCyfcns is el Jj jib. Ijik |j? and fcnr|,?r 
Diimpinif, ipray piLiniijFii.: mid fnEtat flri- 
iThinir. Pay ilIut amiTUaElaa plan. Kp«- 
irlal low r.nt»!p, Write hkIliv, 

MICHIGAN TRADE SCHOOL 
31 SS Woodward A**., Detroit Mfch, 





VI AT ION 



apprentices 



Station. 



GOOD PAY BIG FUTURE 

Tf you Jirv; ini, n.'-tM] In tl-filjain* ynvmw'lf for .1 

hiri:|y Jj;im3 1 4isjriii.il jj M the Jivi;H-.. incfunuy— 
Wriw. Immediattiy. «Ticlt)s.iij£ 

MECHAKII UNIVERSAL AViATrON SERVICE CD. 

g Detroit. HA led. 



Earn Dir Dicmm lit n fc- muruM, 1SV ifacw hen. 
ivi'-if Latiiirati'IJ' Tr^inbir. O]. TiKsT PcliiwL Huy. 

Kvc. E*V iirri-.i*- A«fc tar /r ir L:^t-.l..g I m uli.f i L , L 4 ttgrr. 

"i v W- T, SCH&ai rf MECHAIHIC4L flEBmiHT, 12S W, Jl ?(., ». T. C. 




EASY TO LEARN ACROBATICS 



■ toi-lramlnj T-leihcil ot Acrnbaticf . Hmi(| SuUn^irto uri.J 
Tum fall rid fully il l ustrorivil omi lEaenmftiBd. E-la^i Ly Mnijyf. 
t-.ioi.iii iiy H^ul njii.-riv pa well lh r, Prof ckx j-firiatB. MfituiM-l body 



hmj'lpf' 



My Af'i'i.ihitlic I’Liara unit Jlti'i'iiVure aViiV'jFTMSE.^* 1 ^' 

_ % KEN CDOPETA. ACROBAT 

?3i H. van Suren St, iflplwawkttp. VJIl. 



MONEY-MAKING OPPORTUNITY 



Jor men at (haracl et. 0 *it PL ' M? IKT monlli nmnl hv t'.JifnmLi mnn. D*ar 

Inn l’n! 1 * j y i! tJ,, 0 F r, “ U.OOfl IB B limn , .l, hjr LidiWilC m*n, EldlUHfO 

I I..IiipCh r,[,)i. . ... T 1 1 c ir, Fnvnilll'll !T,[HM-|,h| TttiljkrL' n. m l.ll i- |,|L| hjh ,1 It-. 

W T U ^' Ih* yin! tiell* T«lf. MrreSu. Eiff ^ 

iy ,: r. E. ArmtlMPPui. D.ni. 1112-H. M<«lh r (l.b.m,. 



[■fntH.-ltt 




Earn Cash a$ Home' 



wp n-iiif s,-|. ? t li-i fiir eitrepiionei + 'cy]tar 

.'IK'rtW.kIKr. mu4hnn5rns."t H-Lfi free nifturc- l>u-:i'k Cell* 
ir your CreJh.r, Milt'd, Ijayn xifilittrLp, We furnish 
EL'ulE ,'ri^l,, lii^y ill rn.i|ih . Wrilt' tdiluy, Hit. IWOB. 
[JHITKD f’O . USt.jfl I.LuruIri Aye,. Dept. em-c-jlflU. 
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“1001 Wayi to Uh ConcrcT y f * 

Btri]>9 the myetery i i . ■ - ii.-i- 

ri cm ting work of lua kin p ;■■■■; il I 
article* ft lid jitTmunom npro 

Tnenta with rone; rot p I Kl- I I , 
j U5t published fovcaBa < 1 rv .'ii-rvj 

utt> of concrete for i I n ■ , 
form, builriingi bush . •:• ui- 
(hwtry, plus iitWtr ilm - in < err r 
tiija ani.1 aria, J url utica iu.-i 
Betting and glorinnsty rotared 
concrete and 14H vnluutiJc usable 
kinkj*. 1001 uses of concrete in- 
cluding homes, garden Sum it lire, 
at&tijary f ere., reerfrediou 
devices, farm Improvements, 
drivewsya waiLfu etc, Describe* 
all methods and material;*. ^iio^d 
how to do reft! profe^ionat type 
jobs. 



256 Pages — I E Coined 

Plains, Hundreds of Pictures 

ILlc^c liouk 7 jf 30 m-tii'-’. IIilci J- 
>OrMi' rlotk hifidinii, IfEetil |r *[* 
I : li 1 1 Ear £'itly -FJ. r’fi'jit CtiLt 

in LT. 8. it yreteired. 1 irdi»f 

ICidiLy. Mnlit dSncr-ntti ucirk n 
1 »^s'i itik-E i □ l- habfty or a i.ijrlfit-' 
&ble bunceat. 



The Book of the 
hour for 1 h c 
workshop f fln, 
handy ttiaw ond 
homo owner. 



Money Making Facts - Best 
Methods - Materials - New 
Colored Concrete - f 46 Kinks 



Tells How to Use— 

Concrete About the 

1 1 Ejmo ; Concrete Jlt 

the Oft r tic fl atld 
V a, r d ^ Go ncrete 
About the J'hrcrt: 
Concrete! roniHUJtnd 
Building*! Making 
HcercannnDi -vices; 
Concrete iu the 
Workshop; Con- 
crete Products for 
Manufacture; Ccm- 
OrOtr in liusi ness and 
Industry, etc. Gives 
l IS CoxtcrL’te KLitka. 
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BOAT 



FOR PLEASURE OR PROFIT 




EXACTLY HOWTO BUILD 
15 DIFFERENT BOATS 

This Is the new edition with 42 
ad iled paww. t> new boats, and 
coiaveraluti of Ford motor fur 
marine u*e. Full direct! r> mi find 
detail for cabin cruBet, raring, 
hydroplane. out hoaril ru naho nt 
faill bnfttts, kayak, slttj lypr— 3j> 
bOftta J Ei all . AJ.-kj BCVlIo iml bunt 
to carry on ear* 

SEND NO MONEY 

Write for new edition of Boat 
Book today! anywlief tv 

Bay postman sri.QO plus few 
cent* postage. Outside t', 
and pcafteswinns remit with 
order. Money refunded |f not 
BAtMled. 



EASY — LOW COST 

with 

POPULAR MECHANICS 

BOAT BOOK 

BuLId a boat at hom«! Volt fan 
do It. Just tbe kind you've 
JJffltal —[lower, aft] I, or row boat, 
lhe " limit. nook" phown you how 
in simple ntcp-by-siep r|J red Eons. 
Spec l inly prepared Tor those with 
limited tooli?, little skill and 
money. Hulld boats to sell fur 
proli r, tno. Uo ok tulle how. 

GIVES PLANS, METHODS 
AND MATERIALS 

Actual working plana And photos 
of real busts under construction 
makes build l ns easy, Shows 
material- needed and rock-bottom 
COSlS. Hundreds Of pictures. No 
chance for mistake. includes also, 
navigation uud pilot rules, ban- 
dll rig Ball I n« craft, bihar kinks. 
Pouting terms. Everything a boat 
enthuslijLst should know 



7xif) inches, aia pages. 

Cloth binding. 
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POPULAR MECHANICS PRESS— Room 93 3 A 
200 East Ontario St„ Chicago 



DON’T LET 




* OiTOMUNliY will pm» you — unless toi* 
are prepared to stop il* Knowledjue - — *■ 
training — filiwol ion — fact*, whatever 

you choose iu call /jerjtnmiV jewtrer, ia the 
real tiling with which to cap lure pacing 
opportunities or ereale oppor tonifies. Ac- 
quire this jtiFmuinl power in your spare 
time. Mail this coupon arid learn what 
an I. C* S. Course ran mean to you. Why 
not do H right now? 



ITY 

YOU BY 



NMTERhiATIONAL CO H ft ESP0 N O EMC E SCHOOLS 



Hu* Srriinion, Prnni. 

Without i MU nflrin. i-li'ii-.- ■'■Tnl full p Ti li-iiLaTa ahaul iha auLijfid 
fii' fart- Wlllrll [ iinT iriH-rKc-ri V : 



TECHNICAL AND 

□ A r i’ll heel 

□ Afrliii.- &U rill 1 'i jifln ij.mij 
Q ItkLLlilifiu K^tLtiiftiLtiir 

J (.'□atJAfrtH.r h^hJ BteLikr 

□ Stoiftiifsil T^raf uiriiiin 
^3 Hiruttmil Fiaiiuwr 
:J hJlniLrii'al Kn^rwi-ff 

□ Lieut rif] L,k([CLtl 2 .R 

C! IVcLiJLnB, Ll'NilriiF jihd < 

□ IteB.dlrJE Nhtiji Baueprinta 

_! Ti'L'cr'i.iih !■. n-KiEi- 

□ 'I fili’plvinv Vl (*rk 

J M#?hsinkiil Krifihuur 



INDtlii-TSI AL COUKStS 

□ A mii Tonhiiiiiiftii 

□ All til Kle-lT ML' I Tl- IjS' Lnll 

□ l'Jiamlintit □ IImIiiie 

□ Air l. " L >ti’i 1 1 i^ipiiti*! a Li'.l ( '^.iltirif 

□ Cuiimwttrin] RFfl-iinl-itml 

□ ^ii-iuii Ejitiii'Hf- 

□ St»n l» FMi'nlrit: > n*ii«-rr 
O Mu, rim- i -Hi i(i>Lti-F 

□ t’ivii t i.L'iru'-r-r I li<h way Kh^in^r 

D ItrLJ*'.- SlrLcitiir-r 

□ llriilyi- .jLhJ iluLMii.*; l or<‘ mi* n 
I”; H«-dL> _ Purvey in it .iri'L M * r> it: i i -cr 

L R- it- I/niTj-jutiaiA'-HH Li Air 



□ Q IL It, FtTviimll 

Q Miwihinnl □ Tnulinakdr D It. H_ 

□ 1 ^e.-! '■F ipii. -. v-i 1 □ HcJI^FnrKiiM p t. 1 li«jnlfllra I'ImhUh'j 



P Fcnrndry ji - p 

G Sheet .%[i*tiLl VV ■■ : L 

Q llpiLt TtF'dlnwiri t rif XE.rtii.l - 

□ X f -i i ix lii-rl M- 1 1 L i lf I 1 1 ■. .'=i I iiMi- 

□ ]3iiMii"l Enfiiiuw , j A L'in tkih 

BU5IHESS 

U liiwlli™ VI (, lUHirirJefti 
P I 111 I I.I h ! I i'll XE:*l::ici’liarn |,1 
I r I li-n Mjlii :!(;■ ■nu'nl 
U 1 7 , 1 ', A 1 i-i^uiil Mtt-ny 
J IliiL.k k.-v jjiriK 
Q r-oturinE Work 
j Cus-t An ...iititMor 



P ttnlciinlii nil kill 



D I.V,-vl Mining □ 

li <VitHr.iT XbinisbiriijrmB 

□ nnlrii \fftrjiifhrLnriM 

A-^rLlklture ! J-fiiil, Liruwiin 

I-.clh:. 71 i'milltjk FnrtLiiik* 

TflAINIHG C0UHSES 

*J l.-i-l L.: ring , Him* \ 'ncilik O ■Hlum 

P Klrtiiirmplu' .n.ri '1 rypiiJK 

□ <.‘ivii .^UirtLoe ,J XCniL i la rrirr 

.J Rsiiwny MniE [ 'li-rk 

Cl <.!riiiin rfflu'iiL Sulrji' 'lx 

H UfttiL s-i-| i s.'i i| .“fnbj^tJi 

□ i loliiftt-* l I ti > |Hktiivry 



! ^Nn i- <■ Slnh>>n r^itlBiPicunidihlc 
□ Oim i iif'm t ■urr.mjJiirnlerif'- 

DOM estec 

P J |, rnJB'Hinnd 3 brivmiukLioE 

IIELll I i ' , ‘x|K|Tl|l(.r 

L Hnme 1 ’r^ hjishI; inir 

~2 A j Jir»iii;i>J 1 Irrxmrmih iiig 

'i'Jlllr 

Addrr.itM, 



□ AfEvr-rtttinjr J FJifI Vt^l t’oElrv ,! 1 Stihj-n-lji 



□ ILLuxurncLn^ C M[ntiLk*h 

P f 'n rti‘""i iiing □ French 

FENCE CQLRS.es 

□ t’lMwlH [M|l| I Vrf.kl-T', 

■LT Tr-u iiiiiHu mill 

I :LtVl f-TiiL M.‘iiinH*Jil,Mll 
i ,’iitrritiff 

, 



FMjf. „ + . „ 

Pram ri PmiTIhib ...... 

ft Vu n r r‘M iVJ ■■ rit r 'i.'JtiJiTir , ffU'S thi* ^r.Kpni| 

f. r *r r iTistSi; rlJtiri it jBfli lm'i fit * 'u.'i uJi j n , L hn itt'ti . 



to fhi fn t trnsUimal 

KtnfrcuL CNTFurda 
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INVENTIONS 



P\ESIGKED to serve two purposes, a 
convertible table settee has been pat- 
ented, The piece 
of furniture may 
be changed from a 
settee into a table 
simply by swing- 
ing the backboard 
upward and for- 
ward. It is pro- 
vided with a small 
wheel on each side 
at the rear to facilitate moving it around 
the room. Furniture of this type would find 
many uses in the small home or apartment. 

I T OME workshop operators* plumbers 
1 A and others would find useful a pat- 
ented pipe-joint 
welding clamp* 

The clamp pro- 
vides for gripping 
two pieces of pipe 
firmly m position 
for welding. The 
pipes are held in a 
trough by two 
clamps. Once the 
pipes are made secure, the worker is free 
to operate his welding outfit. 

Tj^NABLING blind persons to write 
J ^~ J script* a line guide has been patented. 

It consists of a 
frame with two 
members adapted 
to extend along 
opposite edges of 
the writing paper 
and a number of 
strands of resilient 
material which 
connect these 






guiding members. The strands are suffi- 
ciently close to the paper to flexibly guide 
a pencil in the hand of a person writing on 
the device. 



INTENDED to provide more comfort for 
1 the automobile driver in winter, a lap 




robe which per- 
mits operation of 
gear shift and 
brake levers has 
been patented. 
The robe is se- 
cured at its for- 
ward margin to 
the instrument 
panel. In use, it 



extends over the driver’s lap to exclude 
chilling drafts. At other times, its rear 
margin may be buttoned to the instrument 
panel, the robe Folding to form a sort of 
bight. The levers may be operated when 
the robe is in this inactive position. 



I NCREASED comfort for the bicycle rid- 
er is one purpose of a spring-like frame 
patented recently. 

The frame has a 
t u b u 1 a r spring 
rear fork curving 
downward and 
rearward to a 
short forward 
bend forming re- 
s 1 1 i e n t loops. 

Wheel supporting 
members are secured to the forward ends 
of the resilient loops. A lower tubular 
spring rear fork has Us rear ends connect- 
ed to the wheel supports. Springiness of 
this bicycle frame is said to result m ab- 
sorption of many road shocks ordinarily 

{Continued la pa^ 1 2SA> 
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%aovf± o^jms^ux% 



30 PAYS 

rncr Hom 

KtE TRIAL ^ 



H KK1-: h i- — :i til radio lirJLdI icier f j]fc<K«2§B< 

: yi-iir- -llj-- SfUfSiUi.»Iliil • 1 w ifeMjsSj 

rube ivm'Lil-wifL: ilidvvt^t that 

iten ivilli tu‘W fetituros. Regarded as H|g||||gg 
irwiti'st radio value, thl» Mithrest 
hi^li - ])iTfiiniiaii'v f- -i 1 what 
1 cJiiiei't to paj' for an ordinary S or 
et. I * iS 1 1 iL for clays, in your i >wn hfm?, 
fore you male* U|> your miml. IT yon decide to 
m .Me. urf ?;id, tin credit and up on your old s«'t. 

tit Mklwedt will tUlif^h r yrm with sts treineu- 
;o i 'iSO Kt' to 1 N.CJim Ki"i. glorious new lone 
i ant world- wl lie rej-ehtion, P tut ions lQ,bO(l 

.y eome in like “locals. fl Just imagine a radio 
> fine, so powerful so ltixuriotiw . . . i,i ;\ 
i i ful, rkdilY-nnlsdicd Walnut console , . ♦ at 



MflSSflCMlJSETTS- 

'■^ 111 . 11 ' Miql-w-i'^L hits 
.i IllSrVOJwuft luin- 
■junllty - 1 1 :i c nan 
ntiitii- iMhi-r risiJin 
on c I it- marlcf! wtk- 
rt l>M. k -:IC . " Thom- 

;i- I\ IV d I --1 . i 



Amazing 
New Easy 
Pay Plan 



Factafyds-Yau Wholesale Price Saves You 50^ 

The iLttiiiJUR Midwest taciory-lo^cui 
plan, proven by in ytytra qf bu cress, is 
'Uftt 1 1 ^ c c It I lit? t Yen 1 -ity ;i l WluiIcaiUe 
pl’kfR, jtJitl Elite it d<OltT, VnH WtVt 1 U]t 
i a tilU-, utn3 your radio dcillar crn 

twice us far, Nnw. |iny as little ns Sth» 
a week on tk- f:oii-nK Midwest Kasy 
Cny I'San Renvui her. you fo-L ;:m days' 
iTiEtf Hninf Trial, Midwest gtiarmi- 
tees your absolute s&ttefttetitOh 



TASTE COUPON ONltPOSTCARDZjOk\ 



midwest m«0 

COl?G** n0i 

(ei l, t$AA 

l Pend nr 1 ^" lir 

m* l "'V 

l and c* 111 ' 

l il-i- ■i-'" 1 ’* " 

\ ',r.y TUB* tr» 

1 fh tier- 



WRITE TODAY! 



Name 



1 1 1 I UJ LJ I Knl/I vw 

DCFT, 1 3 A A Ml D WEST RA DIQ CORPORATION . . . CINCI krtATL OHIO. u. 5 . A 
ft ttljtctTcAv&l-i, eZ tsjfili.} SU*LGe f&£Q 



Ti iw ii 



Uitr-A^Cittl Make E«iy 

C*icch her* £ i t&* dot*] I*. 



MIDWEST FACTOBY -TO- 

YOU PPfCS. .. *69 
TRADE-IN ALLOWANCE, J3Q 

YOU PAY ONLY 



ABSOLUTELY 

COMPLETE 



FOR FREE / 939 FACTORY CATALOG 



22A 



PGFULAK MECHANICS ADVERTISING SECTION 




WHAT OUR PATEHT 
SERVICE DOES 

THE first important step in secur- 
ing a patent is to obtain the services 
of a Registered Patent Attorney. 



2 

IF YOU HAVE A ME- 
CHANICAL INVENTION 

rhtft' le probably is bigger 

demand for merbonicul im- 
. ■ . j l I, . ji; Loday Limn any 
other type. If your invent ion 
is of » meehanicfll nature, the 
brat slop is to have u search 
made at the V Patent 
Office' to ascertain that do 
one has rotten ahead of you 
Yon 1%.- i II find tit i n FI ItST 
STEP fully covered in nor 
FREE ROOK, "Pa tent 
Guide for the Inventor," 



1 

IF YOU ARE THINKING 
OF INVENTION AS A 



CAREER There ore many 

P e a p I e t tnd a y 

who are makmg a good living 
from inventions. If you hove 
inventive originality and the 
ability to recognise human 
needs, you should go far in 
i he com m i p-to ial world 1 f y ou 
are consider! dr Invention ns a 
career, write for uur FREE 
ROOK at once. 



The U, K Patent Office advises that 
you secure the aid of a Registered 
Patent Attorney to prepare your 
application and counsel you. 

We have secured patents for in- 
ventors located in every state in 
the Union, Our organization is a 
large and efficient one. Our prac- 
tice is confined entirely to Patents, 
Trade-Marks, and ( bpy rights* We 
have had years of experience in 
Patent Matters, When you place 
your invention in our hands, we 
are in position to proceed at once 
to secure protection for you* 



THE ANSWER TO YOUR QUESTION 
“HAVE I A SALEABLE INVENTION?” 

Some of the most successful commercial inventors — 
men who amassed large fortunes— reaped their re- 
wards on simple everyday creations; the kind of 
things that, make thousands ask themselves the 
question: "why didn't I think of that myself ? 71 If 
you can beat the other fellow to the little gadgets al- 
ways cropping up that make life more comfortable, 
easier t or exciting, you may succeed as a successful 
inventor. Are you convinced that, you have ‘''some- 
thing?" Then don’t flounder around trying to make 
up your niiml to start; ascertain right now if you 
have I ait upon an original idea by having us institute 
a Search of t he V. S. Patent Office Records to deter- 
mine if your invention has been anticipated* 

IMPORTANCE OF ACTION 



Don’t worry about finances* Our 
fees are very reasonable — we can 
arrange convenient, terms of pay- 
ment, It is our custom to permit 
clients to pay for our services in 
installments as the application pro- 
gresses in mir office* 



The Rivalry t curse of the average in venter in delay Ln nuikiiLp practical uec 
i>r Liis invention . The tUy-dreatiLiug inventor ussy hart ivondcrli[l ideas 
Lull UfiksS ht gets a Patent on bis invention Lr in likely tore main a draUucr 
Dll tiiSf life. 

Your invcntEOn aJ a practical article or an improvement upon :uj p]rj one 
tbonld be patenter! NOW. Frequently many ni tin. 1 thguaandil rtf a.pji|iai- 
tion-i fried in the I", is Patent Office each year are for the Bamc or almost 
the aam e invention. Jm such case, the bunko of proof n.^ts. with the last 
applicant to fife. Sometimes a delay of even a few <teys in liliiifc the uppEfe 
Hit ion im-ana Hue 1 oiis-L low of the patent. LOBE NO TIME, 



CLARENCE A.OBRIEN& HYMAN BERMAN 



7 D-L ADAMS BUILDING, WASHINGTON* £>. C. 
Registered Patent Attorneys before U* S. Patent Office 

IFAen Iff adi'ertisv** pic use men (fen Popular Mechanic# 
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INVENTION FORM 

Thw FREE IWord of Its- ^ 
VTH-tion Fcrrti enable yoq 1'J 
make j’i conrelilfut form, ft 
r ketch of yaur indention 
ft [id hm il witnessed in a 
manner of value tn you 
should the occasion for 
evidence ftrisc , MAIL 
THE COUPON TO- , 

DAY utiti ubluiti our 
FREE HOOK and 

Uecurtl uf Inven- 
tion Form 



CLARENCE A.O'BRIEN 

& HYMAN BERMAN 



70-L ADAMS BUILDING 



WASHINGTON, U.C. 

REGISTERED PATENT ATTORNEYS 

Brjroju rr.m. cumra 



Ht'tlii 1 --i-3id ri 1 1 * ftt nticc your Tiij; FREE -IS-Fage Book, "Patent 
flunk fur the In vein nr" ami your S^pcr: hilly Prepared "llecurd uf 
Invention" form. This request does nut uhligKte me- 

NAME 

ADDRESS .... 

(Please write or print plainly i 



3 

IF YOU HAVE A NOV- 
ELTY INVENTION 

Go through the 10c stores 
and aer the mlUiumi of urli- 
elcs offered for sale. The Ma- 
jority of theta* silfiiple gad- 
gets are patented, manu- 
factured in bi.£ quiiiititiee nt 
a SubAlanl iut profit . If yon 
have a novelty invention, 
gm information on direct 
Flepn hrrewmry t - 1> obtain 
Patent. Send ior our FREE 
BOOK. 



4 

IF YOU HAVE A 
GENERAL UTILITY 
INVENTION 

an in veil- 
tion that makes home Life 
esu-i-er jiikJ mure attractive nr 
Berveei ji general purpose of 
li t il it y * Si. i me of r ho iirri pi. '.-i l 
invert duns have found a 
quick market- and earned 
immediate incorncit fur the 
inventor. Learn nil about 
the pusttiblLi tips of General 
Utility inventions. Write to* 
[lay For our FREE HOOK. 



■yV^ offices /n 

^ THE HEART 
OF THE NATIO! 
CAPITAL 

lvciitfcrl in ivai?li]Tnrton, 

|J, { '., wj(htn a tew Moi Ks 
of E tic- LV S. Patent Office, 
we or.' ah]? to give you im- 
mediata art vice urn I uccur- 
uU\ our lien Lie irtfortnii- 
Iciii un ad niatfcfd eoh- 
conUiis Paiertw and 
Trade- !\ i i r ts part i eu- 
lurly it tt la nmswwy 
kj fiKftminc the record 
in v . H, Patent Office, 



TELLS HOW 



There Eire certain definite facts the 
inventor must- know to Patent and 
market his invention, Our IREK 
BOOK gives complete ip form Fit ion: How Patent Application in 

i mule P what kind of drawings and sketches arc necessary, what 
papers must be filled out, the value of action in applying for patent, 
how the patent laws protect you, why it is necessary to secure pat- 
ent to protect your invention, etc. Don't he discouraged or dis- 
heartened about the future until you get our FttEE BOOK and 
learn how other inventors succeeded despite lack of fucub, re- 
muteness from market. Lack of mechanical skill , education, and 
other handicaps* Si: n d coupon for this FKEE BOOK today! 



FREE RECORD OF 



^ FREE BOOK 



When tiTffiBiF to ndrcrtlsert i pleura wtcttitou Fopular Jfee&attfc* 
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For Men Earning Under *40 a Week 



Th< Diesel £ Engineer 



Is your Job Safe? 

Just as tliftRasoline engine (Tmascd the jobs 
of thouaiimia who depended on horsendrawn 
vehicles for their living — bo now the Diesel 
engine is fast invading: both the power and 
transportation fluids, and threatening the 
present jobs of thousands. 

What This Field Offers you 

Diesel engine’s are replacing steam and gasoliny 
engines In power plants, motor tranks arid 
busses, locomotives and ships r aircraft, tractors, 
dredges, pumps, etc, — opening up well-paid 
jobs for Diesel-trained intro. You get all the 
latest Diesel developments Jo our course, 
Special diagrams for quick mi ders Landing of 
this now power. 



Diesel — The New Power 

I N ow 5 k your chanoo i-o get. Into a hi^ now industry and grow up with 
il to an import out' position. Today there is practically no competition 
in the i MliM ' ' the In^fCiLglntf Ude of Diesel rliEinrs wilt rwuill In kenm 

liftinpatlUnn '■*> a few years, it you start your (rai&tUK now ufid yet 

i-flt I ! ■ I in this •!. |.i you need not worry about BOliltKSUtloTU 



Job Facts in Diesel 

Learn how nulekly you can prepurt Ibr Erowtrc npnor* 
tumtiriiiii Dtraei by our Job- instruction method, Train 
lit home for thSd gfiod pay field where there Is c bunco 

#*p rapid [iPi 'iriuc inrtj Frw employment Berrico 
month! j t*rm*. if Jrirti warn a. food job rvl 
hook lac t^ayl 









AMERICAN SCHOOL, Dept.DC45, Drexel Avenue at SSth Street, Chicago, Illinois 



Fit Yourself For a Good Pay Job 



22(A DAY/ 



Puts This All-Purpose 

ELECTRIC ARC WELDER 
IN YOUR SHOP/ 



TEN-DAY TRIAL 

Guaranteed : 19 Months to Pay 

Saw. for 5 t*L Uik^ k in E.lPY tor rviti Itii'rhirji-, 

, J l-u~r.ii.-rjr, (.MW* .'orkrilwi^ waiter. mini*. RtMir lUMip, 

O'-lt+'i I- Jlf-'M :■ i i u ;.I. ■ 'I I I iiriC stftsrrt fur ||» I, „c„ I , iMU.fi 
y ,lll,:i , :: . ,r r?- t,, ' r ir,1F ’0 -'l or r- |..i- a-ork lull Ui±n, I., ,| V i"d U1 v Elcvirk 

Ac. Mlltr * Ulftn,. I.'i*allh S - , ,J , I I .'h r - . | .r .1 v , [ 

Him t L ]>. I'-I,.--:- i- ria, hy„ ad&IMNl > *l.(NAl.->lfc WrM- ill ,1- 

“*> “-I* '"frl^ ftimiL, Ptririlli i,- f I' i:IhI,-h Dn d || e |,[ -.1,. -r 

ui:dl tit ipnbirr Mil- ih ttdiij i- r,-; iwifitsilil. AIh> lir,. lor >j|.j<fir 
uni 1 . 1 . L d I n a; . 

WORKS ON 110 OR J70-V0LT A.C, WRITE FOR He A day PLAN 

Kirrnity pi ms til Ul 3 10 , r JpA-Tolt, MV Hlf|a 1 b r n u i E i E :,a N v 
ryrfr- i. C. alts, c rid Huofcirt. Cunt* *r,Lv |.i 0 , ... , r 

f** l** fJ * * v» owrmr. An) - ■ *lr|i|u tfvt a. 'nt— t-. .fj'il I t 

' ; "i "'«• C OJIK-P |.|.a.. f irti „l .m, ril ■ | U'U. \ 1 





■nth Ju-tmi i r4i- | rvujir ii. .iiltr, n Mine K’ and J;!. - 
mMh, Jl|il tBBtf yt (kan*. Hr, .V-rtLflEJI.fi *-d y flan, 
eCw ti bur. FiJC) F-Jdrna(e«d. Uncc lmLij [ 

COMMONWEALTH MFG. COHP. 

Oci»t. L-51, 4*0X Dfiiit linr. CJnclniu|l, DIUd 



DETAILS FREE/ 



^ACCOUNTANCY 

& SECRETARIAL 



EARN MORE 

MONEY 



AND OFFICE WORK 



HILLS WAY 



DON'T WASTE men quickly 



flits pay goesio those 
who i rain for tt.f fill's 
trains men and wo- 
to filt highly paid pjsi- 



etjii nr Tiuf | ■ i ‘- 1 1 ■ ■ - I to accpi ire, yet comph tely 
nt 1 * thorough, I.t-3' a [it honu- during ? i nie 

jjtivv Wa &t [--a . Low [ill! mil , r:igv payments. Send trn- 

day fur our inspiring SUCCESS Book FREE. 

HILL’S EXTENSION SCHOOL 

603 West Main St,, Oklahoma City. Ok l-a, - EsL 190 ? 



jV-um-r 

A dtfrtM*. 

£»(p 



LV'/<vh «.’( ifa'nif pkuxQ )Ht:mUoi\ I’&pular Aft cAattcYs 




wdhldv smallest Radios 

*' n K.tculfiil — H l. null ii Itm. - i mi 3 11*5". A liJ:« 

3*r i , ,*iL'ir! Mtici'i m-n.T ] i/c Ikhveaicpr 

Mini AEkUL Uui lin . - ill . -iL |, 1,.3 - .,,, n Wll'A I iUi:nl 
Htn:r-io to ufimruLn. Wsh-.I n*.|io 1 'j,.p Ij'iird-, A III... Om!- 
rCKJJU*. L-Oll-r: ij. TniLflHLy I'u llrrt Tl<fHitf|. "Im i 

I h ■ hi n r.L-n fr<r tnw dll FiifTEiS, Ihi'ul - A Llljua, vt ^.Im-ifli 
Olf-kJ I* I UrtMl 1U V ul L A-C- P.C. E lLh«'f # 1 |S,iLl , I L IE mT [>..rl n 1 iir-lir,!^, 1A ir nhnl I cnCpif |r[hr ri (fj| 
•• . I ■ ! : • • 1 ‘ . -I ;-,.■! n£ ND 

tImYTOhI a Ap'io f CMMUt AT I oW. ‘ ' D-p i ! " ' * ' ' K „ ,' H ^ 

Sc TIRE "MAKES $2.00 MAT 

Miikn shrlrtf v, Icjj mc-w i'-Jkriai^ H Libber M lut- otj| cf "]<] auto Mtch. Any 
Iflr Th or wHUH M h : “Lili- Hi ^r hrmls, iri i *■- atbrea. Titieiieti. r rhink 

'J lh*> r I Jnr» h.ii, i i full' | . r. lU r| | i,:.,! untnn-liuii YtaittnuMB 

I ii- rin I r . •• f.. - n-.-Lr. i = .i . ',L rn-. gii'k lor trea 

Ctrfni'niBtl'HTr Puli 1 k<H a ill tu-jlr — thin it BlLil 

FARRH, tue. Of DL- U ]?S W. Uww Sl„ ciutjqa. III 

You' J i enjoy 
learning fur 

Jl'-iF, 1 1 1 '513 -v a 

day, l ull par- 
LlcUtuns t-rcu, 
It’rifs ftirffitf. 
Piste, P-8y MILWAUKEE. WIS. 



GUITAR 



HAM ANN INSTITUTE, 30 EE N 



BE YOUR OWN BOSS 



r*. 



?vV»Th«irfi '■•jd.'ii i [tin r I. Iftrt Rffi. fb j ■ rtofp-t itnfr- Lrtlai 

1,1 -liii*- i mi:, fit. tor a i|*n. Ci--:! i hi run Burn nci in 'La isulii ttmipiiH* 

Is.-tr II-- 1 ninfi, .n Nllikt-i I'lJ V S-il. fKi iHirl;r\,id J>T »H»t 1' I i l> 111 I i- 1 . M um" 1 . 

AODING MAtftlNlL LOUIKMENT 

SrHWCE, Ibtll Mnhi. flj |,. D.|ll. l’i5C. C>ilr.> n c. 



Government Jobs 

EXAMINATIONS ^ODN VALUABLE INFORMATION FREE 

COLUMBIAN CORRESPONDENCE COLLEGE 

WASHINGTON, I>, C. 




itM'S.; 3 Ul l ElltlDH hr, 

sPOflsi cdmph'nV 

»** . n 1. 1 mi*#-, It Hi.ii; i i | 
_Lt CCNTCP M-INIiI Mil* 



rnrri wholesale 
r II CC! CATALOG 

Ha^i 15 sedinjT plans : 3 fl 
rntmey makinji ideas; -] eiOi' 
world wide UargafnB; 
pages of bii? values, Alsu 
shown top- notch prizes : busi- 
tieffK btimuln Loin, All at roek 
l ottom wholesale p rices. 
SntesJTnen-j>eal-ere. Obtain ihis 
faficinatinj; Book Of Oppor^ 
[unity THEE. Write for It 
today, le 

SPORS CO., S-H Mil" SC LtCettr, Mint. 













APTIST 



Mail this Now CQCC 

Gtf 64-pag# Book lit E E 
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TlKAi^anJtf cmrl 'Jilirk EBlFI-f 
■ if Ml lit pound* with lhi.1 Am? 
pnin^rji|‘l|}<Unv pprapecif rvilt.1, At 

fell dllltt StOKS. 

KelpmiltZO* 



WE CAN m*CR 

YOU DRAWINU ia 
your own lioino during yi.mr 
spate linnt f, TMfly<{iT< years of 
Biietciafgl ttichinj' ptaves iiur ability. 

AfUsts itwite large sAlArtei,, 

Writ* (<ni*r tor Art T«f Book 

SOiODL^AmiEP ART 

0*pt. 108-C 1QE, Hwetfi 5L r Chicago, I II. 
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1 

» 
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I 

I 

I 
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J. E. SMITH, Pr^idenl 
National Radio Inslilutc 
D m pi . a M P. W a ill inpton, 0. G. 

Dt'ar \lr Smith: 

VVMhoiiL itii)SM,n. n'li. send mm I he 
Sample t+issHftu oml yonr fret Iwok 
shout IIh l spare Elm* and lull time 
llsalla onirertuniliw. ami how I c-pn 
I tain f nr Ihrm ul IhMOV In spare lime. 
ti'Jtase tie Lie jiln Inis' 1 



NjOJi .. 



Address 



Clly - SilU 



# Do things around the house* develop a hubby* 
and maybe earn an Mtra dollar occasionally 7 
Here'S n £p»ro-t)me court* of Study that will pro- 
vide you with the training you necdl 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Boi 5521-Jfr Scranton* Prana. 



AIR CONDITIONING 

AND REFRIGERATION 

TRIAL LESSON 

*«1 mm ti*hJp>I. Ci'i-il |w. fJ-JijM rliln ll m. I .■■., 1 ft -T- ■ ■‘■■I •' 

‘ rlliUJi lira *p'ra ieinn W.>U# »■ <hv tii# THEE TRIAL 
LEtSON. 

Chicago technical college 

H .3. Tech ELtlg., 11B t. Jfcth SL, Chicago, 111. 

dm- pc ■ UCktr t+ enjbpc ta A*r Cv riif*ri>nin^p. Fm.pi nr rrz' V, 

A * . '■ ii t£J unf, Ajra.l'iiivp, i-a r j; r iclJ y, erf- Juiiii-. . j t mu' /iV I SC* i£l uf ifvtfrl . 



US.GOV T JOBS 

Earn $1260 to $210-0 at Start 

Excellent wnrujnijniiif h f.-r i-irluna IS ui 50, No smeciat exp^Hf-rtce 
usuflllr TC'iuiml, ItaUMray Pmial Clerk* rmiy esm Si 55 Arrt mwitnt 
CuUditu JjispwKWN id hi-firh n.-v ga.OUO 11 Veiuf, nil fur 1'UFK linilk 
"Ik** In Seruro ,i ficvc-rmTiont TViMlitm." It le.llw * 1)0111 many k r uO*l 
tnvcmni r-n t poflHinna and hOW Olir H‘&ted method will help FtO* P» fla 
cxnrnicui lions. Wriura AT ONCE. PATTIRSQN SCHOOL, Arthur H Pat, 
Imon (fjiihri Gov't Examiner!, primc-ipiil, R it Mercantile U Ul fj , , 
H 6 d>ntfri N . V. 



leavn 



At tLflmm — in stwc urns. Murvy overcome 

- ’mtufl e-frteti i," ' i n fwi f-coii udence a rm ln- 



I'iirnlnc 
ir frem 



over, this-ciisy wuy. Write 
Crtfclet. How ft* H'-oril IE tfja- 
ders H'SJI/l LL ords ami rc^id rercicnts, 

N#HN AntHern Institute. Dept USc 
3601 MithitanAvC., Cllkdp. Ullnot|. 
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Many Radii? Lx peril Make 

iSd, 550, S?5 a Week 

TtailLo brimlr;mijiK still Lons ehiplmy cntl' 
jji-.-i.-ih, mxTiUuri. Etui Jon iiiun.anfli‘a and nay 

ii 1 1 hr F7 j . r?nn a J'l-iir, Hpjiro U» ICatLhj iL-L 
.sit) k'it'K Li : is h s much ilh ElidO to S-'ilHE u 
V i ■ . i r -ful] time lludla eonieTriK jolis par hh 
nmmh us $30, $30, l?3 a week. Sian? Radio 
EirerU nil'll arid opera to ru I L ejiiu> or pun 
I Lin a UiitllD buuineua*, tlacUnj manutartur- 
ors j lid jobhors oiu p-ltyr Ioliti, lithintclorE. 
foiminon, oTuttnoofft, rortkeiwon, jaai'im: ob 
to ti;,unn u y^ar. A-nirjrQoliJIo, pnitop. uvlj. 
Hum, OulnnHTcl al Uadia. and. loud Eticuktr 
iFsItnij dlTti £(K»<J opporttinltleB now and 
fur I he fur lire- "LYltv |h Lmt prunl^n mu ivy 
jriiu.l Jobs tuijiri Mem T line trained al luirnm 

lime Kind jobs In all tbeso Lt.i in. 1 « ■* s of 
Rid La. 



Many Make SS. SlO, SIS- a Week Eitra 
In Spare Time While Learning 

Almnat oveiy r.o-J 1 1 1 ius I.uihJ pood^ a fT-rnyl 
spurn time amkoemun. tiw 4 nj you enroll 
E Start Emu I ii ijj iiilru Monty Job tilieeti 
shuntnr Lion to do Radio repair Joaj., 
TLirouilmut jinir Tla blind 1 HOlUl fdvMM aiul 
Ideu.H ll: jL JlLudi- j;ih.:| A[hari: Ilnur inimmy far 
hijrilp il u . I h-i/jk C Hjun'iuJ Kquipmojit (□ corv- 
dut'l dxiilt I mi'iil h , buklil rti iul?H, net pruc- 
llmul niBrlsm'f. 1 ALSO GIVE YOU A 

rOMi-LirrK '.mimiv ntorKssriiNM, 
ALL WA vi;, ALL PORPOBB RADIO PET 
KPHViriKCr lNXTIir.il KN T T TO IIELT’ 
ftKllVlf’Er«ETs< i|r h fCKKIt— V.WK TlMI; 
MAKE Mdiit! MOXtiY 



SlM'tAin 
Fittllira 
flddre-?^ 
B yito'u 



"I tWKi- :i pox.ll inn with 
env c jna Jinst-ifH Civil 
H i-rv i r- u up (Titlnr t h «• 

1‘uhltt 1 Milrou JH-JOvliam 
tiv 1 1 1 ) ■ Csly Ll:,il Ctnlnrll. 
My -^Ll;iFy is Si 70 ;i 
PIC nib " Ll. IT. TtQOTV 
It. I no. ril.v Mall. Tjtj* 
-HSRelffl., C;i li f 



tao 

MantliTy 
|o 'GpJIrO 

Timo 



■ ■ 1 work im Chiditi part 

time. ?iii ll twHIlTiit any 

] [-i;ijlar inlv. JTim-i 1 i.ti - 
railing sovon y**r" naj»i- 
1 Vi.iv e Uvt' nisTLiJ ai iuVU i ij 
5 HI I c Very [Fiurnh-'' 
Nil IN iv. MUHl:s^|-.TTH. 
HUM Volley S L . , Milli- 
chmitEer. K. IT. 



Get My Lesson and Si-Page Rook 
Free — Mali Coupon 

111 :i4l>:l.l,l mu lu my Free Ninipk L Lw^n I'll 
-■4‘jjil yu'.L my ti-1 | )ai i: t* liiMvk ■■lilcSi K'-Vr'ar'h 
LiV Elmlw." U'n KUKK. Pi ttlJ'MH 1 over Id 

yt'nrh pIlL. My I ■< -n K puknlH <ml lladlD'ii 

hi-Tir.- i kmc rim | mu lime option uoltlBSi m-wl 
Lliu-’U t-Min Lilt; ui Lrli'va.imil! iella pimUL any 
I'm Lu 1 1 1 u Ip ILnithfi .1 ru I r i-Ih-v ) i, 1 1 in ; bEhjwh you 
LcILlte fir.tm men I tmlnnl. telhnfc wh.iL 
Jln-y art- .[n i ■ i a.nd rjmunl;: It'll:: ,i|..-uL my 
M-uni'y llivt'lk A^nrinnkt, y f r. THE rriL'- 

itvy in &>■ 1 'nvf-iupe, ur pafi-ie it ura fi penny 
pa«trartl— NOW! 



X. E. SMITH, President 

National Radio Imlitutc 
Dept, SHF, Wnhlngtln, D. C- 



MAKE ME PROVE 

that I can 
train you at 
home for a ! ■ 

good job m 



MI f 

MAfl COUPON FCP 

FREE 

iAMBic lesson 



BARN Til i: lll bll HI-: 

PiwIjk "f NVlMi V^wph' 1 , Crnnmi Cm nw. * Arts 

I.»W. lT:|tir,«) - 1 - "CHARTERfO BY 5 TX,Tt OF MONTANA," H, r-i 
for 3t-pii±Jj hlir-.F-, RhUtlta an n. No Dhliantfoo, 

Itmfiii Gar C«lbf*. Deni, ± • ft. Ill till Main SIthI 
MIhmiIi, Mtntaiu. ll. 5. A, 



mmm 

It a ek&jf lu nuiL.t 1 inur ttaji bi^Ji aradf. Kurd - h-'i. I iri L' hfjw 

ind arrows wilh a Iti-n rmrHon urchery Ml. hit inriudn ho h »• L, 
rnraMULfd -Mave. yuI tu shape for fluL type hunboc or E-inf)‘i how, 

Brven Uflni Port Orford frtir arrow ^ifp K nnrlirit and ten' 
no iiad. Suflirifnl prepence) fexihrm, pxmK ulrinjpi, glue, was. 
■ kiailed iiu-traetiDiiH Ami il(u ‘.[rulioii.v. f'ompkle. S2.HS. prepaid. 
Saltsfxrtion fruinnlttil. Stud for cihlurut of finml how*. 
rarro^H, vaw materialK in Amcrka. 

Ben IVursou, Ine . fiepl, p M M 3 Plnv Bluff. Ark, 



Maltc-i- 
SSOtc }M 
A Wfooh 



■I ram m.kkiiii^ |?i-s.W[-i-|i 
if'lJ raii'J Svfi'j ,i int'h 
lift l T .111 t- 3 tl*lM Irtt'S i.l 

pflld, mill 1 rain M i- 1 L I n :: 
.ill till’ l-L. .< Li ■ i Wiirli t 

ran until r-1'i-i' Ilf. thUi.k-. 

tii N. H- 1." H W r 

HfASfElrKIl, 13-0' !>. 

4 r-,_v St,, Knuxvilli 1 1 

T orui. 



H'Afit tvrUiiiy tQ advrrtiRf:?* ptcGSf MlCWtiOtt PPDMter alfer^n 
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issust \Bsm toy 

Itera Etox Rkisml jto# 

tamr iannri Bsmnr mma 



Lbuw tot/ LiBjMv 

Stow, hactrai fieok 
teann aiasr Brownr 



Know Electricity as Experts 

Know It— and Get an Expert’s Pay! 



Re-ovcry li;i? benim! T j] i ■ months itheml are charged with HunlJl- 
kliic-c ;ind cipcctatiau. W I in: will you tin VG (Jt-i The J l|r "1' «ri the 
nJhcr fellow? 

Tli uusaunds ut men have used 



The Croft Library of 
Practical Electricity 

Tli# Cltifl Uhikfy L* a cBnrplet' elielrioil rduni-tor, El L* |nuiuL«il «n rr±J’1 k**“*n 
RO T^ri <>f ihlri-alror* eipririi« — ■ n work m ci si p^lt^-lly Hoik If !■ pu-iii.td Iioiis 
htt tp cuvftr '"■i'b Hi- ill nd r.f h:i|ij-|-|i:».d|. d fat* yen ¥-nii1. WrtU-rn r.i 1,tM lb? 
bwiiiHT f*n i"i-iljr ’indriuJ^mf it, jrt to icoiad. *a tlicraufh. that it i* list rfnjly «isnt» 
ct SW.WiO !■ ii i- i 31n.1l J r' 1- ■ i » I wotki-ri and «B(lhn-+j*. I'ri.li [*»■ ynti r 1.- Mil. c* 
Jf"’3 n««d L j III IW nr,»ul_ In..l|!fp, SC lie 30 1 1 -1*. Ii r in tr ■ :JJp. C r il Is - I- I luO! I- 

LHTtiilK nv its nbpn rii*. dirlrihiilinn hjuit-ui*— #.J itftkTk-a.l rnhjUi ic-.f-ry ■ r r*ewf vif*-- 
wIeieiI liir light nod power— -wlnbi of UjiJ-hrd LuUrlirvt p— kimN'T^'rf'*t-' i r ij munirjtifcl 
le^jiilfemeiLt* — Plliiiiiiuiiion Ja hi *T>-ry tji* r inrf j-ntvnitrd i|.»i!.f :! ■ rl li*M- 

tiit— limri pud. tan.p cfleel*. t;c. — hew m d<a a eu ir.b1w lc i- L>. Iror.i nUiDiuirnc il I* 
Hitihikk 

No money down-easy payments 

I‘UI Ln Bail i. - n IL Lli- ruilTMrii .1 1 inr Ii»hL r,'„l »i wi?! r.-i;d- JTPtt lilt entire !*l t J H-irn Ttjl- 
OKiH l'*f i^-h i)*J* PtAn Exitnkn*|iiiT», We j nits nil tlie rb'h'-^Tnu muticnn dq rblicntpoa. 
It vi pi ! pi id * lij i:«'D ihti btnkp. ►■iid A I JO ir, tcudiiif* hud Ihn tsil.mre it El.u rule of 
ttlW «• cipjiii.li. Seatl Llie eaupao NOW unit tea cLn UiuIh Fi-r 

I FT? EE ~E^l^NATibl^~c 6 ^vlR ^\ 1 

I nuGRAW-tiiLi. book CQp, 330 w. 4 znd St., H*w York 

Send tm far Onn di-Ljii" (fee eiami[(»ilJpjiL tlit Cs«(i Lfbrhf r cJ I'rmetlf*| Elagitelclty I 
I ft iH.LlEa.rtiHf I will Hand jp-11,1 3 t .irfl. I- ] [1 U und |£ £10 tiiuhE hly UUliJ. Hit t'r; ■ ■ I j 
, JIO ' I .■ 3'uiiS rf r il nptvrj. ! vs -il rrl-JP-n Ef:t iMMi. prtflpfciiJ. 1.T4 <P*lirp I 
| prnrnf.E »liip|m*ii( writ* Pi I inly and f I L| in all ijarf-.i 

| | 

I llomt. Addnu j 

(SLt xnd Uc*En ..; I 

I Fim it i-lin . . , .4 r . , . r . T ■ T F . r . r . T . . . ■ 4 I-P 1-v ^ | 

J ttiw sf Cw ptf ... IM-S-jh | 




MAKE MONEY AT HOME 



AlWilliii! ETjtjher mnlHi-rmiltlriH uutJil TnakE's isi-rfm 
ILp.y:Llj]4i h nj.fi I- .,i[ jil;i n-jt 1 ... jjisTi trpya, : tKKtK-PfUl^ 1 
■■Ii- MulU- ri;i--i fiwni iir t . i a-jr earti. S-iaif h ’ s : . i>:3 
mam - hiiisrlrv-ls. i i&veJ itv±i »::il |::li- l.s. mjLI u|i i.i 
ss <n> nfiiecfl Nn E'KCMi.r] ■ n rii in i ip^h.ii'y, Q-iaick 
mill uii^y. Start Firofttiilil" IiIi.-vmivk* ill yutu 1 tuiliiL- 
. . . ■-i'll [v Aid-ivw, SjiiCL ikniTi. fr: i-n^i^ r niKirLs. 

rrvvii! >r:iiii|«i r lix- ieijSL. Kul] cr s,|.'.iir'- tunic. 1 ‘lnl-d- 
file Hamty lltitiit' 1 Pm I ]■-.( ■! bLIyi-f* EHLi;, WnU- 



SO-LO WORKS 

Oept. H*S2l Cincinnati, Ohio 




InruE out 
0 boat the* ^ pc neationa I 
new Conn Land Ins Lrumcota. 

MlitiJF W*ri:jrrfLLl T e 3 td.nfttirfl (q|. 

1 off a f T-otifty .tn-rTt than tn'f'r, 
L-'onrta tuvi: tj-pp.1 '‘ehoiee of 
thn snlfft*." You'll cliI— 
vaaea find tako 

rtiures prirl<! in n 
Conn — maiJo l.iy tho world'a 
maiuifiictuTcr. iSeu 
your timler «r writd lii for 
Home 'j'riaF, t-’osy Payment 
olfor, Mcntitm ittatrumEjiiL. 
C. G. CQhtN, LTD. 

a 31 Cdrtn Brdj^., tlkfi-.irl, End. 



WRITE 

FDR 

FREE 

BOOK 



ExtraMoney j>aom SodMa 



SEND NO MONEY * Books Sent C.OJ). Anywhere in U S 

ITjftEi on dfUvray pill* lew reilDi 

pnatara. f^nti ar stemu tn 

ir'mll -jrit h ,,, 11 |_ QVVf T WietJkKt Add Bit It T^if 

mull Wltb your t*f otber bookss 



tra Money Hooks liave helped 
tbouaands OF others . T.et 
them Help VoU too. CLerk 
this Ll:-L ueilJ " J ' 




SELECT 
FROM 
THIS LEST 



afr conditioning m 

Flltnuiv^. Lull 1 i ftj’i ferfi S3,dft 
armature; winding 
For A C. 4IIKI I).{', Mach- 
ines 52. 00 

AUTO RtFINISHI«C 

Thieo With Sorny Criin.51.SD 
BLUEPRINT READING 
l-'or vt fi r-1i | nc Trades . . % l.$D 
BRICKLAYING 

Pl;iin iiFud Fancy . . . . , si.sd 
CARBURETORS ■ A 1 1 IWakcil 
NrVr. Revised I rithimL S3.DD 
CHEVROLET SIX 
< Mr. Tniek, Operation 

Itenalr, , r ,%2M 

COLONIAL FURNITURE 
1 T ii I; I hh. E>S P ler-EH . . , r 5 3,5 Q 

dance 

la^rn a! Home WUhmit 
Mhp-Lc nr :, Farther .Si.Bfl 

BUSINESS CORRESPONDENCE 

Hi id OHi™ ManaetmeHr SI. 7 5 

ELEMENTS DIESELS 

l .iifrl n ecrl uf: <ju c>h r iuna 
nad Answer* 54.DD 

FOUNDRY WO Rk 

Mold tin,'. rjMTlne. etc S2.00 
FURNITURE REPAIRING 

li'lnhhlns and Domra- 
tlon $4-0D 



HIGH-SPEED 
t DIESELS 

Ntw, HTUCUuai, nrkFs- 
lerh nicflJ S1.5C 

HOME GROUNDS 

c‘'iLrrd>-rhlF|tj . 50.BD 

INVENTIONS 
1500 iVeedol. . 52 50 

LEATHER MAKING 

Jm it Home T'u lining SI. DO 

MACHINE shop work 

Tools and Mt-Hiorbi, , S2.SD 

METAL SPINNING 

Pracileal x™ itook. . , 51.no 
MONEV-MAklNG 
FORMULAS 

1 0.1 Hill 1 Yii rt ica I „ . si, □ g 

PLASTERING 

Inal rurlJhii Man- 
UaI $1.25 

radio physics course 

Xw Cdhlnn. kvitv- 

thlng oUout ItJMllD. . 54.00 

SHEET METAL 

CuHHtfurUtip Wnrk 52.5D 

STEAM ENGINEER'S 
LICENSE 

How to otiuin .... . 5 2, ms 

STEEL SQUARE 

IludcsiHi, 600 pp. 

300 J 1 3u - r t inn* . 42.D0 

taxidermy, home 

MOUTH Trnplita 
lTom, Pteasitro. . . r , 51,50 
WOOD TURNING 
Cgjirse In . . ... ,51.50 

WROUGHT IRON WORK 

FrrseUent . . 51.3S 



POPULAR MECHANICS PRES5 

Rmuti W» 100 E. On lari i> St., Chlcaao 



GROW PLANTS 
WITHOUT 

StartJiiig New 
Development 




Complete 
Directions 
for Small 
and Large 
Scale Growing 

Get llin new hook 
’^Mjltpss Urmwth 
and 



of Plant# M 

learti this new 

technique wliirh everyone i^. UJking a Lull t. Three rneLlimis 
deMflbed— Wftter Culture, Sftrtri Culture, Kub-IrH^if ion, Kx- 
|itfLtrK nil Jkfiertttioiia + Tell* how lu mnltc eutiUjucra amt 
nutrient iEiiutions from raw tnaterfala at srnnll eost— how to 
nr*tK flew its, vGj«fitablea and fruit* witlmut *olt. A lj m* Ixohliy 
ami a luuney-^avlnq investment fer eily dwtllem, A inures 

" r i*™ - ^'ta Lness f - r ininkners, nu rsi-rymon. eh- O»o iti Us kiml 

Oidt-r ,J S«IIIeBS Gr*wUi vf Flasne.*' S4:in Ter (2.75 

POPULAR MECHANICS PRESS. Dept. 83 J, 200 E OnUrio St., Chicago 



$£jL Iflirfu 

SddIl c /Idiv^ ! 



MONEYMAKING FORMULAS 

I05ft PRICELESS FORMULAS ALL fN ONE BOOK F0R$j?5 




FORTUNES MADE WITH 
FORMULAS UKE THESE 



Coe metier 

Ri-mediiui 

BcYCKaucs 

PAlfltl 

0 lues 

FoFishcs 

Inks 

Soaps 



Frrti lizers 
PrcscrvatiYes 
LuhrJcanti 
Anto Product* 
Fc*fll priducti 
Mela i Product*, 
Etc, 



nunririods or hljz sellinj; ]or<x!i:cLr: — C’firn- 
illfj mill urns in profit^— Efrew frum a 
sirnple formula. Tour uwn product may 
fiii’iir you f.nmr nnd fortune. Got this 
hie 2 Ci n holt wJdi 10i9 fcri-iUuiiLH, 

un*] (tsrt J1 Ofc- full Hl:lii. l bu«Aruuta 

®f J"o,-r owns Evorythitifi ojrp Lamed— 
vliat to rtiakt— how u> mnRe It— wticro 
Lu Frr( mjUcrlaJfl. This la Hi c honk thuit 
Ilec.i tJ'iij v-rii of aceracty rruui n pi*iifi<- 
flidii alii! kf 1 1 s | nes ■ . . Gel your 

copy now, Duly Sl i;, postpaid. 



Papular Mechanic* Fre*s. D#i>L S3S- B, E «| Ontario St., Chicago 

H h c a uniting pietist? fnenfivH Popular Mvchunie* 
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NOW ANYONE CAN LEARN 
TO PLAY MUSIC 
THIS QUICK EASY WAY 

New simplified home-study method ends gam- 
bling and guess-work — over 700*000 students. 
Fraction of the cost of old way methods 




I T'S .Mirprisinn in dim coY'f'r hmf many folks, havu learned tu 
play ruuriii: this Uftf, nuick, eiisy Way — people who you 
had pracliepd for year* amj «|wn| Imur* Hums cm 
po ran rial f ■ ■ ur her- 1 fr.*i‘s.. V- 1 liji E - i a -rhcrC 1 ini* :*■?»- I hry a-i-iv 
in t Jiu suiim position aa you are today; 

You, too, can learn (o ploy real music. And you won't a 
private teacher. either. You'll learn til! by yourself right in 
your i ] tv ft Iitj eh i •. And. besl of ill! the i? 0 »l is only n jo'iUiII fraction 
of what it used to fust by u-ld-fashioned inelhrjiix. 

More than 700.000 havn jjtudied tbl* l'. S. School of Music way. 
It if? eafly ils No tspreiul talent is reii wired — no previous 

uuLPinu] r r,u 1 1 i 1 1 r . You learn to play from reft] notes — the same 
as those used by aeeumpkahrd musicians, The best part of it 

fill is that it in so aim pin — bo irysTal 
clear — so- i‘iusj- to understand Irk 
id] rij'ht before you in print and 
pi rt ure*. Firs! you am told howto 
do a r l lifts' Then a picture shows 
you lunw to doit. Then you actu- 
ally do it yourself arid htuir it, 

FREE Booklet mid 
Demon st rat ion Lesson 

So thill you to ay see for yoiira«4f 
how easy, how ph?u&mi[ iC is to Je-irn 
by l hi* modem, aimplilini narthwl, 



! h* l . S fjeliool of Music* has prepared an Illustrated Finnic lei 
in n I typical I.Temo tialrat inn f.mson which an- yours; f- ■ r the 
nakiriK. They ipupliim fully tin.* principle of this remark able 
runihucl and ItnW it cnabl^a ym.i ro bc'i’flfnc a popular musician 
ill a surprisingly abort time,, at a rost of only a fpw cents u day. 
If you are rtrally aeriniis about wanltnir to lerirri muaic — lustrine 
popular- — send for this Frew? Booklet and Free Demonstration 
Act now 1 Instrument a supplied when needed, rash or 
credit, 1 . School of Music. 7.H Brunswick Hllitdmff, New 
York, N, Y. 



1.7. S. SCHOOL OF musk:, 

78 Brunswick ll]i]^„ New York City 

Send pic your amosina fnet* book. "(low You fun Learn 
Aliuiic in Your Own Home," with mspirtnu messuEe by i)r. 
Frank Crane ; also Free Dr-inrmsl rfll ion LcssnJi and purl rf ulara 
uf our easy plan.. 



Name. , P „ „ . . t _ 



Address, . . . . ♦ H , „ „ , , r r . , , 

1 1 uvp y on 

Inslrulncnt , , InsSr, 1 * , 



LEARN TO FLAY 
BY NOTE 
Plane Guitar 
Violin So x o phone- 
Organ Mandolin 
Tenor Banjo 
Hawaiian Guitar 
piano Accordion 
Or Any Other 
Instrument 





TRIAL LESSON IN 

• DRAFTING 

tji-iftkiigc. Learn AT HOME 
rS IhmI . Stiid <., r.J |..r 

In. v.- b.jr lu k-.irj, UJI'J |EI L 

Chicago technical college 

_r — h. Bi-riu-r us E, 36th St.. Chicago. Hi. 

,r.’ flirty r.> f- iMfA Dfifti nf. P'r -J-I I I.-J. 

K!bc j nr ii ? , A W L'«hJu40Hi .-a ■■■ i, j.fn* — in, 4 
f>W* ffJwT Reek. 




UNO VIA K E Bin HTf>WEY AT HdAlf -SV MAIL! 

ilnuiiinr pn> up to LJULfM i«r r*r1*>ffli. Gnl la tliii 
NEW FIELO hTi-i Is- Vi, nr- ->'1, I;.-.m! My ,vr l£*£ij — 
l il l I'Pl r i.lln-Ti -T'-niP^* pl * ii^n vihi I.>jw. CAH TOON 

5?!?.!!^“?^“:; ^2«<i 

SW id Iot FREE U«lalit, 

MOON GAG-CARTOON SCHOOL 

6iu 10B Dtp, I- A 5. Fall WlL 



BIG MONEYf 

POULTRY 



rom 




t nl-i.iw you liHW irn-.it ty 
ihr-n'IIhr.. J--1 1 Ijn f . A Lil IT v.,i|jr 
*.1V'II bllviln :-S, Til -,w;urH' J 
f; r 'i t! l 3 ih.|i i cl ;a Iji R |>“. 1 1 ft, v 
1 1 1 - 1 1 : 1 ■ ' KrnJn ynti th I, -in... 

Sn snarn Ihur-iTUl-i-klv. y lv*w 
VT-ry lalchrt Tnefh'wls. Give yma fartH vnrUl nlnnny 
t-rc ynursrlf or rnunlnYrr. M(i* iftn! «.'(vmeni ih sni’,13 
1 ■ iTVi i :• . *r p-ii 1 1 i j ,-l , will lac iHtrhrirW'rTv- Inii'i'i.'SH lar-. 

1%‘Uisr* liitesl Pf-ST-iitlfie nwttv™3s iiifiin iinu^vml uiryfitts far 
them. M v hninf-Hluilv ennrse ukliI ftv Ihnuitacwls- 

-livi-CT' 1 1; . ■'U-ii't l "Ti IZji I - cc* F'liitllrv fm- PKiRI" 

to vou Fkeu-:. M i i 1 «>uiiwn inu-iy. 



CD SCIENTIFIC POULTRY RAISING' 



i- — — — — 

| HAflRV M. LAM0N, Pe^ r , Maticunnl Puullry 
f DtnU. 3-4- p. AJam* Center. N- Y. 

1 I'ksv: s'l'.il iiTDjf.Tr F Rl-r |i> i, aliDiit r»ultrr r*ri«jir. nml h'1-..i • i •- 



InMilutr. 



Nsnte ... 
ArliSrtM ,, 
TSiy (Il.F. 



K ' 



Hft.ih 



ELECTRICAL ENGINEERING 



ONE YEAR CONDENSED COURSE 

Prepares for technical work in the elec- 
trical field* Thorough training in prin- 
ciples, with practical applications in 
laboratory and shop. Interesting: work; 
interestingly taught. 



HIGH PLACEMENT RECORD 

Bliss men hold responsible technical and 
executive positions. 7,000 graduates. 
Course approved by educators; endorsed 
by industry. Modern buildings, dormi- 
tory t dining hall, campus* 




461k YEAR BEGINS SEPTEMBER 28 . CATALOG ON REQUEST 



BLISS 



ELECTRICAL SCHOOL 

US TAKOMA AVENUE WASHINGTON, D. C. 
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DO YOU LIKE 

RADIO 

ROES THE FUTURE OF 

TELEVISION 

INTEREST YOU? 





Sand box 

yout y 
;tee copy 



Tmi m cis anxietis Ui make e<io-l Lit radio .;m j 
rented Itulll&t IM et vtutA Uic C rti-c- facti. — jou 
WafjL id kncmv aliout irti n I u> meul &pppn Uli I ■ 
tits and rcqulrrmcinla, Nilknal flttuwla, — .1 
mlMaort-ilolJur t-r^dp sthiMJl,— will tuvply i'EM 
viUi j b Lell- 3t]>- Iiqeujel iiLiiftaem 1 : r»rtt »j» 
H huL ,'i i.-n ilnMiliJ L.bij 1 □ gcL in to Ike profitable 
radio itiduatry. No HjxaffgmU 6fiJ,— ns Inis- 
tUtleEntihU. Mall raupon tDilay, tSrN;S for 
yuur Free wpj, ItejJ rwu (Jh iinlio employ- 
Ifti.djL rectum- men t*. ‘'\lhj need real pipor L ■ 
NiLiiu.ial oJTcra curaplate- trikim vUlli 
rutiUern equip Hi dit^ 

'ISSUl national 

™ l " ll ‘ SCHOOLS 

t $*t FREE BOOK of DETAILS ) 

, NATIONAL SCHOOLS, 4 

Dopf r rw(l-6 „ 4000 S. FigubrOOi 5t+, lc* Angeles, Calif. | 

NAME ==_ — J 

ADDRESS — — ) 

‘ Cltr STATE. I 




I.UT. li Ptl F0V 




CAN TOU FIX IT? 

TlU’alf Kui'lJ^r tionhs ic-JL 
ul t-p by ttteif HOW -:-tj 
lukL" out ‘'[itay" 1 In *3 if 1 
firr-ntLraJ — c ■:• kill 1 1 l C L 
>j|jiimiLv In qleflrbift— 10 
-ft TIJIIHfl-lmw l*. mu 
vrnir Hinder instantly .m 
1 ‘n^isii.' trimlili- and 1 1 i-'n 
thr 4SLI - l£ L-XIU' lt « 1 U 

FIX U, Stwrift tm.- 
imivriiwnlr fully mv- 
1? I’M . F-H^ial tti fi c©mp!a N» 

t m 1 J - - at U-h than 

a fsuTiln Liie il. 

r., ulC VOLUMES 
Brand Hra Ed lion 
3 SOD FUlCe*. 2000 il ( ii-=- 
ir.iiluu^L wiring dla- 

HM»U, flL-,, Inclmlin-K 
M:it 1 u© hir.^irii -■. Avia-, 
tmn IVlDlori. 4-ii' 

S ilica, clc, lH 1 Luxl" rets ■ 
nii, fffi I, J . hu ni 1 c| fl L'-:t- 
U,lc 1i I lifting. 



;ij, Juki mall llie coupon am I wu'll Brad J«U 
T I hi'EPi reiaiiiki^ii: klUO Imoks-. Just ©II HuS 
Wlidhri ymi uro a pmfhttile or helper. itk- 
rt uf appn.-n 1. b;e, nuk trwntr or drlntr, If 
you' rf Interna ted lev JtiiowlriK a! L ufoouL 
iHltiaimblte uifi lv-nii f t-atC© ailvjurjge a! 
ihti FREE OFFER. 

GET A BETTER JOB 

A batter job— In itw KticanLLc riuto III’ 
duKlFy. Q 1 CCEH PAT— a rh ihiv to K© Lii’11 

iMi-irnrs fr-r .vumm-ir ainl kci a ahare nr 
Che iillfe© lionriia. .it# w-ahlits Inr any m.in 
whu M'in lull tfU-* in iDiprcwe lilraieLr. 
Lea rev iwtO vMffillMW'MEig 1M1I1 Shi-sti u 
Lioafci a tie^' w ay— M'lOlDut *un lying nr 
tOir-hloFlElns;. rijljiplv Uie lllg JlPFT 1 A ■ 
DET to l(H)k fin L I id uciewer Cu u tiy .um> 
pruhlmi. RUilt l?> eleven of Atncricn's 
area Et'sl autamohlk ehuinecii. arid wtlflcn 
In simple languaxe tn yiiii (pn urnlAr stand 
It. Ve-Fy nawi-fl rars, oil rareied. 



[ 



FRt6 Prlvlltgt pf tvniulting 

Autnmutiilc Engineer; cl A rriijT- 

k?n TtchnlcAl Sutisitr tpr pfib 
year Without t*»t It you ihoil 

coupon irh rrtriHj tel y 



] 



Uucks aM* ineludE valuable aTtirlrs no 
Service Slum ManJirjiunrifit. 



4 ME RtCAhi TECHNICAL SOCl fiTV. 

DruxL'l Ave. A I j M- L 1 1 !«(.. \l Id. f ' ! . 1 -.n uo. 



’I 



] would UI;.- »ri >■■■' live new li-i'ii tuffid r-iilimr) nf vo’.ie rll in 
MirWH. [ will pay li e few > 1 ctii . i-.- rriUKvi mill-, hut if [ 



[fl ei p n.« 1 ■ 1 1 ’ r J 1 ]• i‘ * ; ' ” I • ™ 1 -3 .... . ■ ■ -■ ■ 1 | 1 1 I 1' 1 1 . ■■fill ■ 1 1 1 I L 

10 , 1 ina> i-i-uni. viivpi vvt.Td-« colJf-K-i- if afHr 3 0 <B- «>- s us-v 

Ui-v-fiT to kti*|i I lion 1 . E will ni.-rld yr:n nwz v>mv Ltr 1 ijasanr lit fh© 
ite ''if ■ 1 11J V *'S a mo iitla. until '■dA.Vd m. nmd. PImah InrLurfi* lr.w v 



rk'alr&i-lLlini; memtidr^hVp n»r nivr vour cll«T pPnvr. 

Name . , 

AdrtnriE . , . . . L 

City. 1 ■ - .■Ftule . 

Xti.i’ii leupr i-inUvi-T ;i!m. *<.-■■ 1 n 1 1 . .- ■ niimc. nntl andrena erf ( , rw- 

fl-oyer and that, uf af lca.iL cine hu-- iiii---:-, mail .1= r.-fi-; i.fif. 



NEW INVENTIONS 



fiS'lb (Contimjcd Irani page 3ljA I 

transmitted to the rider. The front fork 
also is curved, adding to the streamline 
appearance of the hike* 



T^TORE. secure fastening of heels to wo- 
1 mens shoes is provided by a method 
patented recently. 

The heel literally 
is bolted to the 
shoe by means of 
a screw and a 
threaded connec- 
tor. The work can 
be accomplished 
with two small 
machines* The 
method prevents the heel from becoming 
loose and from breaking off. Weight of 
the shoe with its heel attached by this 
method is slightly less than that of shoes 
manufactured in the ordinary manner. 




OROTECTION for the automobile hood. 
* fenders and engine is afforded by a 

cover patented re- 
cently, The cover 
is made to fit 
closely around the 
front of the car 
and down over the 
fenders and 
wheels. Thus* a 
complete, snug 
housing for the 
front end is provided. The cover is espe- 
cially useful on camping trips or tours 
where the car cannot be kept in a garage 
at night, and in bad weather. 




T ATEST of lamps made with novelty 
^ burners is one with a design repre- 
senting a volcano 
in eruption. The 
burner, made to 
Fit an ordinary 
lamp, is in the 
shape of Mount 
Pelee, It has an 
arrangement of 
indentatio n s 
against or through 
which the flame of the burning lamp glows 
to represent streams of lava pouring from 
the black volcano. The base shows a city 

( Continued to pns^e H!)A > 






POPULAR MECHANICS ADVERTISING SECTION 



29A 




Hrjic n u-rifitig tc tid He* titer* pha#* n-< u(w» Popular Mechanic* 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

&end drawing or model, 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand-MeNally Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand -McNally fit Co., Chicago, Ilk; 
The BaKKmt tv, Rya.ll Directory of Guaranteed Attorneys, published by Legal Directory Corporation* 
Boston, Mass-; American Lawyers Annual, Cleveland, Ohio; Bankers Service Lesni Directory, published 
by Bankers Service Co., Boston, Maas.; Eyre's Law List, 9 Park Place, New York City; Snow-Church 
Directory Co. Lawyers List, published in New York City* and the Centra] Guarantee Co., Bankers 
and Lawyers Directories, 630 Fifth Avenue, New York City, 



WATSON E. 

REGISTERED PATENT 



A | p HJ| A U Victor Building, 724 Ninth Street, N. W, 

ENT LAWYER WASHINGTON, D.C 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK — «► 



HOW TO OBTAIN A PATENT 

Written by i Former Mtffllwf *1 th* Etlinlin- 
in r c:<irpj. ( 1922 - 24 : of the CJ,$ r Intent Offic*. 

If rDuwuit let profit tty your idfi, you nhnuld 
take Ftip4 to Apply for a tJ- S, Pittfll 
omt. Your fint ittp Is to set thli Free Boob, 




Thi. 



inttrtlLlne iUmtrited Iwmk tottljiLni viluablii inform*- 
llort you should have-. It trill vou fully how to obtain a 
oti your i . 1 .-a Ln the way. With thii Free 

IJook you will ibo r Derive h "Kstor?! of Invention'" form on 
which you tin. easily Tt-Pord your Ldo*. Prrvonaf and Coft- 
ridcntiil Sard-cat Ynur care wilt he nir?on*lly h«ndE«d 
only by n H * Ifi Ft fir*d Patent Attornry who i* *l*r. t, fftrirLey 
Mrmbte of the tuminin >r Corpu of the U. Patent Office. 
A1 1 teptlTHuni caticni eon fideh Lltl, 

MAIL CBUNII TDBAT Fee FKC MTERT aOOlt end frECOAO (IF IRVCRTIQR F#rm, 



CARL MILLER 

REGISTERED RAT ENT ATTORNEY 
FORMER MEMBER EXAMINING CORPS U. S, PATENT OFFICE 



Went^ortli Oltfa-, |£th Floor, Dept- SlA. Now York City 
MILLER BUILDING. Dept, 88 A, Washington. D.C. 
u'" lend r’./ h,mr fry* 0 »k, "Hen in Obtain a Pjteirl," end 

“ H»W*Pd l^uppllan' 1 ' l-m-m. 



NAME.,.,. 

aphrejha. 



Inventions Wanted 

Patented or Unpd tented 



We have been iuscesifutly eelling inventions, pat- 
ented anti unpalflnted, eiuce 11)24, Write fur proof, 
and tell ti& hliat you Lace for sale. 

Chartered Institute of American Inventors 

Dept, 4, Barrister Building, Washington, D. C* 



ALBERT E. DIETERICH 
THEODORE H. RUTLEY 

RKGlSTKflED PATENT LAW YER5 
512 II Colorado Bide. WASHINGTON, E>, C, 

Ifwlti J en Paff*rj 



INVENTORS 




PROTECT 

E-SELL 



Your utiphU'nl ml Invention t sm lie salt] wit ti 
positive - i ri'U’ia r ■ ! ; lllirlfir patent. liM'-. V.'iv. 
tow-coat procedure- {JdsjraJete detail#, free. 

AMERICAN PATENTS CORPORATION 

dwnl, 1-1 W+»hln|l»n. b, C, 



1 



PATENTS— TRADE MARKS 

AH invention* submitted held confidential rim! 
IjiVtn personal Attention by in embers of the firm, 
.Fu-rtfr, "PrWffirr o/ C otitieptiern 1 ' and 

‘ How (a Establish Veur Ilighta rt - FREE! 

LANCASTER, ALLWINE & ROMMEL 

Patent Late OJfi cen 

412 Bowen Bldg. Washington, D, C, 



*rho derive largest 
profit# know And need 
certai n a i m pie bu t vital 
facts before applying for patents,. Our book, PatenPSeDSO* 
pi vc* tbi'S* fftCtfi ; pent free. Trade Murks — Copyrights.. 
LACEY it LACEY, Eat. 1 J«L Sli F Si, R W, D^i. % WASHINGTON D.C, 



No Joke To Be Deaf 

-Every deaf perron knows tltnt— 

Mr. W:i>' made Irimaetf hear h-B imtxJi t-L-lj after 
Ln.'iiif-T ri-'nf for IWuiiiy-lJtfc." j v.-iLktu- Arti- 

fieiid Liir Drum*. Me worf the m rfay suad niuht, 

'.TtH'S 1 ptoopetl hia heed 
noi-H'Sk, TH«y tiro invuifcle 

tiHricoCnf nr Lull I e.tfti W i jyg 
or batteries.. Write foe 
TUUK STO.I4Y. A I u 

IjuukSet an tViL T ness , A ntfhziaUZnr llnim 

THE WAY COMPANY 

T!? -i-iirr'ii-jf riiilf th t M ithiitaJl 

BUCHSTEIN f S FIBRE LIMB 

! tfnin ]hi ;■ lo ;■ n'lr - m :p— 
rlnotm, root, iiriH, JIiLFlI, l'2tdjr 
pJirr.Ei.cn t5, timnsH fur uU iiv- 
inmii'K"^. Apptiis wanted. 

[>. DUC H5T E E N CO, 

C»t»Uu T«dar SID 1 Kir 1 ‘ : h ■. L ii 1 : . . Mill. 






FREE 

BOOK 




WE RMYI Cwil prir*' >^»r rpifnd! marl nt« walilr»i 

„ . , n *■ * v, ‘ Enr :. I viiursn i hifi. * new lot Mil pIkiwb. 

IfKTjff in v, - ' . prEp f*-i flv. P | - . •,•! p I rip T p ii_ ff pfl b44k ,1’^i- ■ ,E. • • • *i' 5pn«i 

no mnneiL l^i iy AEnB -rpcjm Frnd CnnnlTnj C*. Di r +- ITJ-H N,w OiIbjiu. La. 

Print Yonr Own 

5 ariR -liili'-ujc ij'. crriil.ir . Iftticts. fi- ; • i TlJ: iiiir. etc, 

PtLVC monpy. Ftiitt for Olhertt Big Prolils; , . y nilon 
Kr.1, T/l ill ihi irfiiuikr United I'rriliru h-nfr^vin^, Jyiit r c ni t. 

■, ie.hi, 517 and ■. r ^oad for rr*o uilalnc ted ill drlaiiiu 
KELSE V PRESSES, 0-37 MfRjOEM. CONN. 




g Io P rotect Your Inventions 




Pelaye are dani'emus and may be very 

n&Stly, My rwruonuL service ji^iiiires 
prompt. acrfOD, Strk'V vuniidcriifr, and a. 
mini m nm of espeow. i auaitest Umr you 
Kfld me a m ad el or drawing, or ^kcT-ph 
amt desrdprloEl ot i r o ur Invention, and 

&G-UQ, 1 win make a search ami report 



promptly as to ita pat en tab] dry a Ed k j qcJ 
yon a copy of my 72-p.idR boo filet, or, u 
you prefer to Tend my no ok let first, mall 
me aitaehed voupoe at once. I ^llE also 
fiend my " Hecord or Invention" form. 
((Ivor as. years esperlcncc uh a ItcKEiatercrl 
Pateat Attorney. J 



' 1^ F. RanJolplu 

Name. 



303 -is victor mat.; 

Vlajh lii 4 lun, U.C. 

htca/ie ec-ud me Ht om-L’, free Of Charge, your 72 
buukiLt atid "Hueord Of Iftventlou'' form. 



h PEKtsannL conFiDEmini prteiit service- 



Address. 
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SNUV1F | KNOW WHAT FRED MEANT 
WHEN HE SAID HE GOT HIS RAY BOOST 
OUT OF A TWO DOLLAR BOOK. 

-J 



PAY RAISING 
EXTRA MONEY 

BOOKS 

THAT WILL HELP YOU 
^ r - WIN SUCCESS 

You, too, will fiiicl the selected list of practical Itoolis below just 
what you need lo help you improve ydur job, proper* *P r a. 
better our,. or odd to your income through spare lien* earuiuga. 
Thousands give these boohs credit for their jsiiceewa. 

APun ii A UAllCVI T-Vn this adveitjeement as an 

OtNlI Nv muncl - order blank. Cheek bonks 
wauled. Add name and address and mail. Juat pay poFituan 
p^ioe pliw fftw cents pwatsjr^- U* K. anrl poMesflttaiLB-) Or 

remit with order and add 10 cents per book for 

POPULAR MECHANICS PRESS 

ttoarti B 34 B 20 Q E*+l; Onttrl* Street CiOresP 



AIR CONDITIONING 

Live Field: threat 

Future — ... . . 13. SO 
ALUMINUM working 

For SchooL and Home 
Whops. Just out. 

244 up., IIIuh . . SJ.IHI 

auto encyclopedia 

The Famoua Dyke's 

iintcMt Fdiuno. . . is. oo 

ilQ-V. GENERATORS 

Made From Old Auto 

units . Sl.ao 

BIRD HOUSES 

liulld to Hell ; Easy 

De^iKiisl. 51. DO 

BLUEPRINT HEADING 
for the Minlrllnu 

Trades - $l*?s 

boat BOOH 

Powf:r. itoll, Row I lift, 

Parldle PLiihK 53. 00 

ROY MECHANIC 
IlmidredK Thliws Roy 4 * 

Can Make 52.00 

CARPENTRY, PRACTICAL 

Complete <136 iKiyea. 

UeVlHCd Edition - ♦ - 12.UU 
CIVIL SERVICE 
Uome 3LmJy Cuum^ 
Fttlertil. riiaLC, City 

P editions 51.0 Q 

CONCRETE 

I OOt Ideas for lifting.. 

New PiiudliJtT 

Meehan I ch llooK., . JS.1IS 

DIESEL handbook 

New! LalCSt liafur- 

matlon 55.00 

ELECTROPLATING 
WUh I. Topper, Nickel 
and < :hrij[[ilutn T’CCtH 
ntral i > ; 1 1 1 n-i in , . si.QO 

FORD V-a CARS, TRUCKS 
Neiw. 70(5 Pages. In- 
ctudei IJeiKltd 10:37 

OilT-v . 52*50 

FORMULAS 

11150 M utiey Making. 

Hlarl a minings . $1.25 
A»C. POWER WIRING 

Covfifa all uses of u.c.. 

I nr » wer . .... 0 1 

FURNITURE MAKING 

Tools, Materials. Do- 
Stan). $2.50 

HOUSES. SMALL 

Bonk of. tor Home 

BuildcrH $2.00 

HYPNOTISM 

How to Bt-ronse ail 
Expert , ..,,,.52*00 

LOCOMOTIVE 

FsjhHne Chur) Shows 
all Fart*. $1*00 



LOG CABINS 

Elv)} 1'lfuiHL Bilild for 

ITuJilfl. Value’.. ..... 53.00 

MACHINE WOflO- 
WORKING 

FtrH Complete Bonk 

inn dubjCiH . ..... $3.25 

mathematics 

Eaag Guide for the 

FrftCltCH-l Man. . . .51.50 

MECHANICAL DRAWING 

|^?4irn Drafting, (Kwil 
^aJarlos. . , $1.00 

MONEY MAKING IDEAS 
lOOt) Wnys in Make 

SICM.H.1 $2.S0 

OFFICE MACHINES 
All Makes. Cate and 
i Ineral iDh ... ... • $2.50 
PLUMBING 

SOfl Facts Kvcry 

Homeowner MboLdu 

Know $1.50 

TEST GOLD PLATINUM 
Identify — Huy" ne]]. 

By C. M, Jloko. 51.00 
PAINTING AND DECO- 
RATING. New book. $1.50 
PROSPECTORS' 
HANDBOOK 
How ID Mine. Appraiser, 

Enin ip 53.0 0 

RADIO SERVICING 
Profit by isnutwiikg Costs. 
Kiiiie. Ftcr . , $4.00 

REFRIGERATION 

Electric, Oils. Be A 

Service Expert. S5.Q0 
REWINDING ELECTRIC 
MOTORS 

Fractional HJatea. 

Val i.i L- 1 52+50 

SHIP MODEL 

Entire 'I’tut, Paraims 
"’sSovereien" of HVJ2 51.00 
SHOP NOTES LIBRARY 
5 VoL 2 f.KI!I Wonderful 

Shop id eus $2. $0 

SOIL LESS GROWTH OF 
PLANTS. Jinn ,s»[ .52*15 

STEEL SQUARE 
How (H 3 I’lKUfe ATlfltes 
or Rafters, Hoofs. 

rite + , $1.00 

TOYS , 

! .ir K miusGfiien t or Pxiflt, 
Saleable I lesUma . . . $1,50 
TRAILER BUILDING 

New Book .51.00 

UPHOLSTERY 

Always u Hie Marker. 

Start Own BuhUi^ $2+0D 

WOOD finishing 

MethoH.lt, Tools, 

Mater! ate 52*O0 



Patent facts dlearly explained. Every- 
thing Viiii need I a know about pro te cling 
and ccmm ei cia I i a> og your ideas. Mai 
Coupon below for tie® copies of our 
bookleta, "How We Prated You 1 ' and 
1 "S ugq csiiions ^n How to CornmercLaliio 
Your Invention ', Wo will L-nelo^e 

oof origin al Certifies li on of Invention 
form., valuable proof in showLnig priority. 

OUR 63 YEARS 1 EXPERIENCE 

1(5 your aisu ranee ibal you arc dealing 
with axel table firm <il registered patent 
atloTtieja. We ate ready to servo you 
quickly, efficiently, cdniidenNaEly. 



Dept. 1&B, Snow Building, Washington, D. C- 

firntlejnen: Pii'a^c send mt amomtH’lv free and without <n-blb- 
n on my p.ift. oriritnal dDeM^nr"nt. ^'’CertiMtSti-on- or 

Invention.” tMfthor with you* two auiddl lor m venters, 
■ - Hi gw Wv Protect Vou'< «nd ■■SuMtUmni art Kw* to Com- 
mnKijiliic Your ir^vt-aiipn. r ‘ 

Mamti ■; ■ — - 

Ptrwt und No - — 

City or Town., ......... 



Slate — 



U. S. Government Jobs 

START $1260 
TO $2100 



A YEAR 

MEN — 
WOMEN 

Paid Vacations 

Common education 
usually sufficient 

Mail Coupon 
Todays 
SURE 



t FRANKLIN 
INSTITUTE 

/ Oept, W 171 

/ Rochester, 

I Row York 

/ Cenifemcn; Rush to MO, 
l^TtEE of chttrKe, list of 
-0 U. y. Government blj? pay 
pnaitkms- Send me FREE 
q 32-pa^e book describing eal- 
j nrifw, houra, work, vacation, 

' and giving full particulai^ on 
how to qualify for u position. 



Name.. 



/ Address .. . 



IFfitn fo advert iner* i}l<azc Fo j;< ioV r Af^cftn rites 
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TRI-STATE COLLEGE 



ENGINEERING DEGREE IN 2 YEARS 



Courses in Civil, Electrical, Mechanical 
1 . I Q& week^i, Chemical, Aeronautical i iOs 
weeks), Radio Ertfi l (Hicrlnifr JEssctit ials 
of engineering training included and 
rn in-essentials eliminated* B, S, Degree 
K ran led U|mn com Diet Inn of course. For 
ambitious, earneKt tdiiderus, Those who 
lark Jn S i_- Ii school may make up required 
wo rk, fJ rad uat es co m p e to s u v e e.s* fu 3 3 y 
wlili those of 1-year schools. Technical 
instruction at lowest cost and in least 



time consistent with 
Lkorough training, Inten- 
sive instruction hi accord with individ- 
ual ability. Courses also in Busiiuss 
Administration anti Accounting. Also 
short diploma courses i3fi weeks} in 
Surveying find Drafting, fct udent.-* from all purta 
of the world . Tri-Htole grad ug l^a make g«ud. 
Tuition, living eJtpcnH-Pfl low. Slith yi’ar. Enter 
September. J • m. try , March, J - n- Write lor 
catalog- Uft Cctlof Ave., Angola# Ind. 




GOOD NEWS-JUST (HTT 

1P3S AUDKfiS NFW AUTOMO- 
Bl M3 GUTJDEiB ft l ;W irons CoVslf 
to cover. Esplftinlni? the Theory. 
CToiwtruction and servicing or m(*i- 
ern motor cars, (rum* and buses i 
and the application of auto tvw 
Direr I F'lnemfs. * - - PRACTICAL 
INFORMATION IN HARDY FORM, 
1540 PACE 5 COVERING . . . 

AUTO REPAIRS & SERVICE HELPS 

All the Parte of an Automobile— 
A ut cun otLve Physics — J h e ( laa 3 -in- 
ginf! -Hcnv ii f.iiui rn trine w nrfcs — 
C ias I'Jngj ri c Prl4 i i;l pies — M saltL-S ’yl- 
indHrl-: ng Itiem — I i orse Power— A u- 
tomohile EnSMri&t — Engines: Nta- 
ii on-ary PartHi — E Tiiri ncsl M OVing 
Parts — Pistil n.H — P Lslon R I n k * — 
Coaaef:Hru? Hods -^(.:tatik Shafts — 
The Valve* —.Thu Valve Gear 
■—Cams and Cam Action — Valve 
Timing — < 'ootog Sj'st-pniF -Gas(»- 
3 In e — Fuel Feed Systems — Tlic 
M Lx [ i iff — Gprhuretorl-i — A UtOnn A I It 
CTi ok e-S'.‘ [>rr-(.:liarK era—' Tran.iT n b^Lans 
sviH'hro-Mc-'h— Glut f-hes — 1 it l vers ah; 
. Propeller ^haiM-Tbe Differential— Hear 
V ii-i \ he Uuunlny Gear — Urafces — U'lieel 
Align m flit — Knee Action— Steering Gear—' Tires- - 
Lttbr^oMHarnl 1 .ubFUatlon — Automotive Electricity’ 
— Iijnlt I on fty-i em« — M agueto l snl t ion —spark Plugs - 1 gni lion Gel is 

a-DUtiihutAi h— A isliMfiitii 1 - Sim i He 4. ‘‘jiitTi'l- -tgnitipn Tins liiit*"Gwn<''rnitat'i--f?t*rtM'« 
imijI Swtrr T**i Insr- - [liriii (tut kpHtiraiH— Hioni*. 

_ l_:|i H rvi (LH — H.!t*Fjr ThjQtiln, Autamdtlvt SitM I 

5 jB Views dF all Autninahklc Parli Fnriy Ml ufstrate-El, To GO! Tlik 

/I AiSklanffr lor Yourttll 5 imply Fill m and PA ml Coupon Tbdiy. 

»#_COMPI : ETE_*_ PAY &NLYJ51.JI JrtONTH. ^ 

THEO, AUDSL & CO-. 45 WEST 23rd STHEtT.'Stw'YORK 

I'lran Merit me [*h< tntiil AUMBT.P N KW ATITi'JMfiniLE CUIOB fil> fur frn? rh- 
iLiiiihrtinih. Jr I iIi-ijHh It- ■ i»r[>Jt, Mi Cl . end f f.ii, Kt wil hi r / 1 tla^r; : 1>icn rirrmSliE L rr-.iTi I h-- 
|y oil'll porelwtw [fie* of S4 ill finJd r tn>ie™«e. 1 will raUimlt U you pruenpUr, 



and 



Nhni4 . *. _ 





Lets of Neat— Amaxtng LOW Fuel Cost: 

\Vr=t<‘ NtdJ 1 fw fp^Ti Mh.V ■■!:,•« id i LlCfl ■ I,™ nil- 
1 ■ r I ■ I J I f htltl'-P Sr -I- El't-llkA, .l-l-rf - J ■ "i il,-| | , M 1 1. 1 

* .1 ltfr|=U‘Cli FI" I’l.I : . ('bit Cllrlrf Til: ll I Tj A i ’l l " IT 

I "jlr.i-T — i :i-:l tir" -fvpri It.ImT IJ-Pfttijl*: T . Ilk t if h jSffi 
BNlW !■*■»( Im - #urln'» f LYcUvlti hi* rriluitin uf Siral from 
mr=-lll l,rW>irill Elf ilR j?yMFw-.-EiEiti>ieJ furl Einb. llAnlllilul 
rljprl nhinet. Quifll. R#f*. ll4miMiftt>)i. <-lh:iil?ij» , « Um iir. 
Clrn™ »r M acn, 

UlbiTCl LMJiimI Ink- Fn^ HhuA. phfllEW, link | 'i-f?, 
Willi 1.1 II t mu Jikf-Ffr fmr-NiT-tvrw '"l"i"irn«, 
ilih. Jur ]HHii i^[j Pf^mori-TjpB jmJ Muu-fkl-Wk-k jiwmSsU. 



DEALERS: 



■ Ic^IrTTH inf 

h ■ . • ", WRITE] 



FOBFtctorr 



Genuine LACO Automatic 

OIL-BURNING HEATER 



LACO OIL BURNER CO., 1S3 Union St.. Griswold, town 




Wflstrr « f»I Indt. AetiJ STwhftnSE», Ul^oi Hftrrhmjilw, Arc Wnhtm^. ■ i v-.-i 
YVelttirH". clc, L*l «ic< Inrn vt'U Ip bo jhi osp^rt Auto-INowri XI 
It'mJ t'rt a. (f&nd jolb. Tho ronl to yml io esuoFobEo, L*ftrt urn rrnMMim o^uiwtHim 
wilh iM'lo undvr ex peri mtocHl instriai* (<■*••. ttwi xhnp WcrFk. 1 In 

i'lnic. ■=«! Ilford prv inir sluiini IililL.’iJ .Jut i hi tu-.y , V, i L , En--« lu 

N*ibylllo. rwt Ttm eiuPPif wHm 



Naibville Auto-Diesel School, DepC. 75, Nashville, Teon, 



LEARN TELEVISION 

i . *1 lltint] XbuluUlf NEW hind nF rrpincng. let 
ADDITION to tut booh* |cou get fpmiil.lii (r«- 
ItraP Televljrlon L^ultrrmnt tbjt «lv"Hr !'*"<- 
mhti or-dl rfnitvi. rtKlm^Ftir thrUliny iiB.nu, 
tijliiin#. L -i tlmr m-n r r »’ r 11 M . . pnlr fit * cluv 

r>,'Sii>p BOTHtrzIninD ind muinpipnl, Write lor 
cfm.ltlf ditiih ind F H EE book, he ebllpolien. 

American Television Institute 

bept. fM S1E, *tJ F. IrX SI- Chkftie. 111. 




A iEiIC-h:. 



OcraTin llu-n - 

Ik rr-lTtlrT- . 



LEARLK 
QUICK l Y AT HOME 
B¥ LATEST EXPERT METHOD 

A r> d . 1 1 , (s v d i (' ■ jh Horn « Sludf Cou rie 

O iet! 4r(| -l.jigeil '.- ‘i tj m tbe *nrl.J lEAC^'NC 
PHOTO tTi'CUAVIrJC by rqrcr .Dri'-der-i-.o .inj rciidwK-s 

Mahv Sjruku.v leal-., -" ■ — t ■■ Lt * i*h.- " ! "i * ( qgipi<« Pi 
1.-.E heron !.*-?••« fl|fli3fpn<c !' -,i'. ,_-y ,i"-e' i .'ptcir.jliim 
Plete Tciynuii Enjniplei Li(-ri*rn# Can lulling Sergicc 

’30 Phetp-Engrtfinq Wsp to Make Menen 
Irsfn the Day You Sturt Yppc Sluditt 1 

Ai! rnflatfeef nf no eitra ro*t Wmil- lp.,r.iv 
ls> *tH 30 c. I Iff OpiPOr t-ynii ■, &G-L-1 le(. . 

auroba SCHOOL of PHOTO-ENCR avinc 

Dtet. 141 AtlRORA, MISSOURI 



. r.u 




BIG PAY! 

ibifti. wdftKJHC 
CEjNeiTIONi 

INCREASING 
OEM 



HD 




College Course 



at Home 



You ton get College Training- 



Instruction by 4l-yvpi olcl f'(!i,ic-aticmQl in m itittaon. Stand- 
Hid collejsg icirte with special keturt material NtnHfifti 
YOU FI 5. uraduateit unuMc to gtF, to Collrgc; YOU Jt. 
Ejrccntlvrs who ru 1 '.' I ('’vjllcitc "■duci'i. loo fot advnrri rricnti 
YOT I men ,iml women who want Eu K li"i' «Juv;it i>o» lor social 

nctlvi£l«a — kciuTi how Fffli ciui (Ttit C-c-lltip? RnSu cation by non# ..Study . 

Arntrltifi School, Dept. LAC iL Dremel at 51th f Chicago 



CARTOONING 

Ttt tlirj^r earocst Nludmn itf ihh fLv-elmairm nrof^ion 

who MvdlBC ibe tidvsnifujo of flsK^JiNAF FNRTltl h '- 

Til J Y tj.y ft mu ImiijEJly L-, now Et i ■iirlCNinlsr. I offer il nyalem 
of kiuiIv rei'i i nr me rid ed by AiiM-rieaV fi re mu-' i : r'oon- 
l?[s. St "5 ;ls near 111 -; - [rffaie ttimriru: i • In 

a home .iLEidy eouiw. 11 rite el! OftM for Irw derull*. 

DORWIAN H- SMITH, Box C597, Son Rafael, Calilornia 




AN AV/ATfON CAREER OFFERS you a great future 




CiMTUl - WRIGHT TECHNICAL INSTITUTE - GRanO CENTRAL Alt TElNlNAL - CLENGllf >LOS AN 6 EHSS - CALIFORNIA 
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Increase Your 

Earning Power 

Apply time anti labor-flavine kink* to your work. 
Your efficiency Will noon be recognized arid you will be 
In Line lor advancement 

If you do machine ?hop work of any kind, slieet-meial 
work, [mi ut.] Mir. carpentry, aittii repairing, farming, con- 
i-reto work, pluEiibtrtH, eleetrical work, w Elding:, building' 
gtug# work, general repniring, Lool-making, poo] try rais- 
ing, masonry or home repair work, get this 



LIBRARY OF 2000 

TIME*™ LABOR SAVING 
IDEAS «« SHOPMEN 
HANDYMEN 



RECENTLY PUBLISHED 




SHOP 

NOTES 

for 

1 93S 

3 I 9 Articles 
645 Illustrations 
224 Pages 
Price 50c 
See partial list 
of 

contents below 



iririiiOUiiS riic new i.-sue jtlitscrnteil tinn Vo, ihete aru 

live volume Jn T.iie Shop Afoiiw Library of LTIMio e-itsLly under- 
m.nod short cum m every-day JuIjh. tlortr are jn-u u i(jw of 
i tie subjects ratren front ihc latent issue] 



Ait IVJdu. 

kkJb.ll 

B IE A, W- iiH- 1 '^r ipjf 

lI'lii*I 13 urnii! it , r <jT?r 
I l-.it ii. In r 

C.XTW,^, || ill l" tor 
f’riH. 

(J o rriifliou , <3 n si r it i ia d 
Aciiaht 
nri !i!.^. SJd 
Drill*. I t it: f 
I ■ ■ ■>:!" i> T I. 

KlpcVropl tllnx , . 

£ r i. j i- ■, ft'Kldl Fljia*. 

TIi^wIbi .illjr 

Unite. Profit Jtbi.r, 

I At 



f.nrifci'r 1 larqaluPB, V rl a I 

fill* ii!n± IbU ‘S’drCr' 

llu.Li.tjLH. t;ii?:lr>e.iUi,- 
n+k'Ci, 

El l, J r. l n LI, Ennn for 
GonnklTr Stiiiiuni 
Jit* flit Belt C-iIllcr 
J i.lN 1,'E ll.p C h i|jFE 

Ku.l.r Ini L' J I ■ .. L ■ ■ |C r n + 1 1 1 Q r * 

[,'jdde: Cfanir 

-t .si ■ 1 Jid t V i re 

i™i = n. Ornament* 

}■«!. Jd, I’U lr,. I'llHHE IIh! 
fnr Opt Hlnpinf 

Pr,:jl„£r CI T.1- l-.- l !Ll;irn»|| ( 



fluilr rtrn^mtait 
I' .I'I V: IK . Alrnfjnniii 
Sued**. OicilUttnR 
tSp-w. l'°'<r-DriT*ii 
ThWt 

Hhji|u>r J'nivUi'H 

Rilum Plain. Cn mH rpit*r yr 

'LulrJ| r.uun - ' r ■ tji J - j n , ■ 

llilf rilkd M«Lki 

Tl’li l^rntijB Uni, ■ ! -r. 
I ilm- | , ii- 

Triiltr Vandaur,. 

Tritlir Ctnuliii't 

h"in , rJi. Elwtrir Are 

Vl J.i J T iirmriK K II. L, 



Etifh volume rnntaLns upprcnUm.iLfCly KJfl nf-MClts and IVW 
I llustriicliinH ariit Inn 20fl or more Ernce* Tut-) unrivaled. 
Ithrriry of shop help* may in* secured fur ti limited lime no iv 
After i hv present ^ipuli of honks |u evliaususi stie cMTt-r 
mukt br pf! t hilrawli 



- *$end No Money — 

POPULAR MECHANICS PRE$S t I 

ZOO Er Ontario si,, fitmrO &JS r Chicago, III, 

Semi me. an per sour offer, Niu following book* J will pnj, 1 j 
pos t man priri? anti -mi all alunUbi of pmunge My fln-anqy wilt . 
be refunded Lf I am noi sal titled. ;C berii whal yon wanl.3 

□ 19JB Sh op Nates and Lathe HanJhDt.lt (Mtlil w«rh- j 

Inqi, both for 99c. 

□ Shop Nates Library (S «(+,) SZ. 50 . 



Ntiimi , 

Rpfi?ei. rnttl N T a 



Olty r , Slaw . , I 

*r. O. i y. tjppi p lr i Ki V. S. {in'll ptfJ.Sl‘JJr*rynJl rj-n^t // tvli rrJflfr | 
ilsewherf!-, remUUma mu-. 1 OectimpQ-htr attic? 




Go to High School at Home 

• Yol t can secure :i high school education [n 
ytiur spare time by studying the newcmirses 
prepared by thq International Correspond elite 
Schools, 

These courses are equivalent to the courses 
^tven in resident bifih schools. T hey have bceti 
specially arranged for men and women who 
wish to meet college entrance examinations, to 
qualify fur a business position, or to make up the 
education they missed in past years. 

The lessons are easy [r> understand .md you wU] make 
rapid progress because you wLl be irt j nfajj fry ymtrtdf 
and you \vil[ stu-ly' under ^Lridahre of in^UTJc: LODi tv ho 
are sincerely Iblfrcitid in you. 

Ju-t mark Bud mail the coupon and wn will gladly send 
yuu inLercM-tirig free booklets d^-tibirijt the Ilissb School 
Course d (he I . C, S, or any other subject in which you 
are interested. 



INTERNATIONAL CD R ft ES P0 N D £ NC £ ^CHOULS 



Sui "jIO-J, Scranton, P»nna, 

IVLtii juL eiHt nr abll estton. please .sthj on- :i cafij of y> i<lc tmnklei, 
“Wnn Win* and Why," ;iirJ fail naulMiUr^ tUysut c tiv -.uLu^-L belurij 
n|i: Ii L Imlti- uiarkiT X Ju thr Hu Ijtlow ; 

Ci j I letf c Preparatory Course 
High ScIpjoL Cora inere Lai Course 
Higli School PngtibEi Course 
I SvEnjf.il Vocfllifmal Course 
Hi^l: School Ajriculluml Course 
BUSINESS TRAINING. COURSES 
C BiLIHIW M LI I :kK'.' ■! . ILJ, I 

C I .Utli'iL M 5 I-Cldf i' 

□ J nr I bLAlr i t I Miinncoiuen .1 C t ,eL Ln-ricijj Show t 'aniji □ ■' , hki»» 

L LralL 1 M-HiLUReiMriaL 
C A 1 ' '?'tti!u:i''y .-tti-T 
f'. I*. A Coartkina 

G liLWjLLeeeiciw 
L” r’-t-rrr L MLrj.b] Wiirb 

f_ i .ijnimit 

!__ SiilmcUBQLati fp D Ail ■-■nrrit'iiLg 
L WaUputHT Lh'-rfai i'.K 
.'’a.k'djjL . 3 0.^1, i li 

TECKNICAL AND INDUSTRIAL COURSES 

Li f'JumtjIjic 1,1 1 1 fit line 

B Air Onutitionlfj* 

SbPDt lEf'MLL 
□ ;St-c.:ii:i Lneiuerr 
D Civil Emtin^i'T 
O fttirveyLuif hd 4 Mappien 
C R*fri*erBtion 
n F{. ft, Mi i 'ci mo lives P A If 

C It- It. MiffCliLlUL-Llt 

P f EuiKwny Hop; mwing 
C Cb.nii.trx □ E'ii:+f 

P font Miitiitn Knciitrn-r 
[_ iV.H.'v .Elk turn D IUi.terais.kvif 

D Tvxtiit Ovri*™r or iiUtrt 
C Collin. M nri u flier urinn 

P i 1 ilm f'ncinoii p [>ii-"< i J lieiuiiLij-i p Wttolnn Maijitfin'luririt 

P Avktifui UuRinim |_j ABrjciglture Q I 1 ’ mil l> f-ull- iiiij. 

L' Aiji'Miiut'ik 1 M«h-|i ttm: O Murmt* tltiKiiic-u-r □ Lind tip 



P Serviit? ri»|ftMa*iiAij Ip 

□ f;orr«HKHihene+ 

C l.irltcTiii4t fJhuw t'&nk 

p .‘'li'MmtrH.pJil' :LU'l I'ypuijf 

[ t’.'i ' it ik-a-viw 

P Afuit f.ifl-rficr 

□ Uniiwur Ar*q f V'i k 

G fSru.te M.iisetuL riuhjei'r.t 
C f irel Year CdLIccx! 

p ] I ilL»! .□ t. ECIC □ rij'i , labiiL 

G Curtoofliui D Ftmib 

O LiimUeC' Di'nJt'r 



P ArchiCwi 

G 1 '"id r&ct u (triil liii itdr r 
p rirnii-rm-ii I ir.Lftioij.m 
P ri-rru,’ i ur il J'Iisr in'iLr 
I ilet E rtunt J-JiiRiiii 1 . r 

Q ilf.-tiiioi S|]on BLueut Lata 
C 'i'etFVfntttk Eli*im*or 

P I'etephour W nri 

P Ml’i'I'H.FUI’.fJ I'inpoNf 

□ ,\Tcetmnii , Jil J^ftnTii»n 

□ M„.'Ujli-I p TonJatB.knr 
P IrxvficLtcn,« .lil- I l’jirnim< 
p Pjcltfrnnuiker 

C tt^ol Tri-ikttueut of M-er t|-n 
I Bitdte Etitfinwr 



Jii-HM. . . . 
A d-lTi'SI . 

City ... 



l, — Ajiu 



SMlo 



ChTuputlun r . 

If Ji-in rrtWpi in Cmitife, /ntitd this HWpnn t» (Ac /littmofuMi 
C'Drn-^iiiiirlrr'cv Melt) Cu wfld idfl , Ltuitfiif, .UuntfAri. CvMaife 



U'rifj? 'il'lfmi! fo 'id'-ertittn ph'Q** ^nt-HflOtt /'Piiutflr M^rhantm 
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POPULAR MECHANICS ADVERTISING SECTION 



Business Demands Accountancy 

— because Accountants Com maud Business 






LaSalle Extension 



ACCOUNTANTS have been in demand — at far 
better than average earnings. 

But today — more than ever before — the compe- 
tent accountant finds has services at a lrejnrndou<* 
and increasing premium. 

In the depression business tightened un : he 
reins and is watching costs — prices — evi-ry 
move — striving to operate on that basri ot 
close control so essential to profits. 

Then too, progressive business is buiUGuia 
now for increased prosperity — laying 
plans for expansion, lor new processi 
new markets — getting ready for the un 
paralleled opportunities pt the next 
ten years. 

The Home Study Way to 
Acco u ft ta n cy S it cc ess 

Thousands upon thousands of men 
have trained for Accountancy with LuS:j lie 
— at night— at home. 

Their success — their progress — is a matter of 
record. 

Whether ihcir goal was a C P. A. degree or 
advancement in business, our files are full to 
overflowing with letters reporting income 
increases so far out of line with the 
time and cost investment that there is no 
comparison. 

Note, for instance, these four cases chosen 
out of thousands more we might cite, 
(Names on request.) 

F. F. A. was a railroad yard clerk at $112 
a month when he began accoun- 
tancy training with LaSalle. Five years 
later, his income was 500% larger and he 
was a Certified Public Accountant and 
attorney. F. C was 22 years of age and 
e rural all-around man in an Arkansas 
umber yard at $75 a month. Five 
months later, his firm made hi m man- 
ager at 5125, and ten months later 
promoted him to a larger yard at 
$250 plus a commission on sales. 



0. D. always thought stories about LaSalle training 
were fairy tales until the training helped him— a clerk 
at $75 a month— move up in six months to $125, and 
within four years to $250. lie became General Auditor 

ol !. i r. c national organization — with his income 
more than seven times his starting salary. 
As an assistant bookkeeper in a great 
Western bank, C. F. H. looked forward 
to slow progress* Put LaSalle accoun- 
tancy training speeded up his climb to 
Assistant Trust Officer and to a salary 
increase of 40G per cent* 

These Men Won Success in 
t Prdi nary Ti m es — Vo u I l i U 
Profit by Coming Prosperity 

Remarkable as is the success of these men — 
you will have a decided advantage over 
them — you will be entering accountancy 
when unusual business conditions work 
with you for success. 

Presen t cond It ion s a nd t he upturn to prosperi t y 
not only call for more Capable accountants — 
but offer unusual opportunities for both quick 
and permanent success. The accoun l ingstudent 
of 1938 will face real opportunity in 1939 and 
the accounting leaders of lfLICHo will be 
largely determined in 1938-1939. 

— If V’ou Can Qualify 

Ask yourself three questions l 

1. Arc you ambitious? 

2 . I la v e you determ i nat ion ? 

3. Can you see and grasp an opportunity? 

If the answers are “Yes" — you are 

qualified. 

If you have determination; if you one am- 
bilious- if you can take advantage of cir- 
cumstances — prapt it by i u vest iga ring. A 
Iwo-Cent stamp, sixty second 5 time, and the 
coupon below wils bring you full informa- 
lion regarding Accountancy training 
and the opportunities to which surli 
training leads. Then you can judge 
intelligently. 



LASALLE EXTENSION, Dept. S64-I1R, CHICAGO 

Opportunities in Acco tint no try — Check h-low and we will Bend you a free 
«imr ol '^AdtDUTitanry, Elic Profession Unit Plivs/' ;ilst> InFnmitittpifl iiluuUrar 
new training iia Hi Accountancy* nJ I without obligation. 

Q Higher Accountancy 

Ot her t.LiSallc Opportunities i If more interested in one ot the ether 
Jidda ol bu Bino3B Ln<j I r:: lLl-cJ below, ciieck that: 



pRudae&s Manage- 
ment 

DHlpert Bookkeeping 
DC* P. A. Coat-bin g 

□ Railway AcencimlnA 

□ tr^lTif M »n Ac mva i 
P Eftc^-ilvo S peak In ft 



Claw: I I.. Tt. I>rftrcp 
□ Commercial Law 
P Industrial Manaftc- 
ment 

P Modern Foreman- 
ship 



P RukiilCSfl 

Corrrapnndrnc-c 

□ Sicnotyjjv 

□ MOdt'iai 
Sakumaiiship 



□ Business Ea^llth 



Prawn r. Position 
Address 






tPihen writing So (lib.-rri i>-r'r* w entiox Popular AfreJmnieff 
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Advertise m-eH ta sn this 3S ci'^ts per word K e-aehi insertion, m i riiinu 111 lfl words, payable in advanev 

To bt inserted under proper cUssiftcatiOn In September i^sue, cop y sbnpLd be in our office July Sth 

Srptember issue on sate August 1st 

Popular Mechanics Ma^aiint, £0E1 East Ontario Street* Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section- 
Hundreds of opportunities to 
make and save money. 



Mr. F. W. /o-brason , 

Papular .Mechanics MaffPsilie, 

200 £. Ontario St. r Chicago, lit . 

Dear Mr. Johnson ; It is aery Fiord to he! ie p-e or can^mrc any- 
one that a musical instrument ad would draw better in the Cfaisi- 
tied section of Popuier Mechanics Magazine (liari it does in music 
magazines, hut it's the truth, However! Since i ftflUe been odu^r- 
tising in the cfassifiFt/, Tending it more carefully 1 can plainly see 
that this classified section is a wonderful buying guide, for most 
anything, and with a tremendous eirewiot i-On. on ad is bound to puJi, 

f o ri gi n a [ 5 cuter cut hie 3 n cn Lr omce } maNUType cq„ 



automobiles 



FORD V-d', 7 . 1 4 - J t>R3 gasoline saving 

dev ter il. WaJcrt CO , 3429 No. 10th at . 
Milwaukee - Wisconsin , 

MIDGET Cars, parts* plans. Catalog 
dime, Derby Midg et Ca ra. Woods toe Is, TIL. 

TOOL For removing pointer from apeed- 
□ nicU’r SJ.jn Ostrander Speedometer fler., 
1042 SI a Lr Si . H c h e it c v t a il y ■_ N V 

FJSB IONTTTON Supercharger, Quick 
s, tn l ti ng wee OT cold. Mileage, pep pa-Wet, 
lis*. carbon. S J .2 p. E. G Sales Co.* 321 
Broadway. N™ York. 

MIDGETS ! Catalog — p Inn book. 10 c. L.l?- t 
i nn used motors., midgets, parts, 20c. Pc* 
tails free. Shspp-s Midget':. BOX &43-H. 
gapes vi|lc. Ot a 10 . . 

MIDGET Rapine boot! facts for fana, 
builders, drivers;; track sizes. regulations; 
pictures specifications, working drawings. 
SI 0D pos-tpaid $l.la C.O.D Hay Kiuls, 
Department 2ft, Mudiaom Mb'. Cincinhutl, 
onio. 

DUrLD Fast pumplns air compressor 
from Md-pmobilc motor, Description stamp, 
instruction Si twi Tuck Garage. 73 £hir- 
joy, Pontiac, _Ml-Ch, 

REF1NT3H YOUr car Instruction bock 
treats all phases or painting and reflnLsh- 
Lng autos and tracks. Written lor the man 
who wants to renew his own car. but cov- 
ers also t-ii e burtness CLid oE re Hi n;sli mg for 
Hie professional, si. tin postpaid Popular 
Mechanics Press, Room (C3BJ, 20ft E On- 
tario t>t . Chicasd. 



AUTO TRAILERS 



BUILD ThG famous, low-cost Jim Dandy 
Cnblp Trailer. Complete plans and in- 
s': rue tio-ns 50 c, Finns h> build (lie beauti- 
ful. streamlined Jim Dandy Cabin Cruiser. 
Si no. Trailer Builders Marital ant! cata- 
log of tf&iter liftrtx supplies and equipment 
— over 100 interesting, Illustrated pages, 
256. Order today. Satisfaction guaranteed. 
Trailer Supply Co., 411 -A Jackson 31.. 
Wausau, w uctmsl n. 

POPULAR Mechanic* '’Family Trailer," 
cpinpli't.L" illustrated plane for building in 
Shop Notes fur 1937 only 50 Cents pas? paid. 
Popular Mechanics Press, Room (C331, 20U 
E. Ontario fct., Chivapn 



AllTO HUP CUES AMD EQUIPMENT 



AIRLOCK Slops |5itnCE Ur:-i. Icngiticns 
lire lifo Fully guaranteed- One tire $1 00, 
(our £2 50 Airlock Laboratory, 14 GJ Hol- 
l ywood A vp.. Cine? ; go, Illinois 

SAVE Half! Guaranteed reconditioned 
truck and auto parts. All parts, an mod* 
i'Ls mates Catalog free General Auto. 
7008- A A Cottage Grove, Chicago- 



PLATING Oiitht5 for auto parts. Can- 
ned io a battery. n« tank:: used. Free 
particulars and Proofs Gun metal Co., 

Avc. J, Decatur. Til, 

TROUBLE Lamp, heavy duty, 50 foot. 
1 0 1 u ;i ravr . Workshop. with guard, switch. 
I'rS’n^or. book. sidt 1 on f lot. £50 volt, 18 
aauae w ir t . 82.25 pos ipui d An i we rp T tad - 
tna Company, IDS Chambers Si.. New York. 



motorcycles, mrvi lus, motor 

SCOOTERS AND SUPPLIES 



INSrDE Dealer prices Overstocked. all 

models. Indians and Harleys. tie built, 
guaranteed Dime brings latest list. Cran- 
d all-H iCkS, Boston. Mass . 

ALLOY Pistons— Hartcv, Indian, Hen- 
derhon. EKcelslor, Cleveland. New and used 
purls lor less Cylinder uri n d i r,c. CiUa- 
I r': fta i" and WitijtB pin 10c E-allak, 1115 
Chestnut, si. Lams, Mo 

REBUILT Motorcycle*, all mates, now 
cud u.-^-rt Ifarley-DBvidson parts. Bond itlc 
tnr bu] Let- ti- Western Har3«y-DftvtdaOPi 
Distributors 914 E IS. Kansas CUV. Mo 

RECOlSDmClWED MatorcvcloB. New— 
used parts lot all makes. Authorized Har- 
ley- Davmson dealer. WTiitman Moiorcrele 

A iSunpiy Co., 405 -a Southwest Tip-'d,, Kan- 
sas City, Mo. 

SEND 13c For HlLialratr-d usi-d ruolc-r- 
cvcle cataJop. flargalns. Largest stock, 
pcnujpe Indian parts and motorcycles. 
Indian Motorcycle Sales, Kansa? City. Mo. 

MOTORCYCLE Bargains, lowest prices. 

barRBin sheets for JJotorO-.'elc flCCes- 

sotiL'i. Roclie&ter Harley Davidson Curp,. 
125 W. Main St.. R oche ster. N. Y, 

ORDER Your Keen Fawer Cycles nowr 
ltea] iiroflt makers. Dt’lu" may com thou 
Band's tu liiture business. Live wiirr ili'ialer.i 
wanted. Keen ManufuctnrlniT Company, 
Madis dn, AVib 

FARTS And attvasUrlca. Serld LUV lor 
Motorcycle Mu nun I Boot?:, fi£2 EOSL Grand. 
Pe a Moines. Iowa. 

BUILD Your own motor scoo'it Wr fut- 
nlih. part*, clraivmcs. Literu lure dime. 

Comet Cycle company. Box 1032 . Madison, 
Wisconsin . 

SAVE. El n Joy motor scootiair. Econom- 
[l'.lI traTLsportallcm Make your own trom 
used or new pari?. Flans One doHsr L R. 
Bui lit, Spencer. Indiana. 



AVIATION 



HOW To fly. Send dollar for st U dent's 
manual, Audvisuli FlylriK Service, CilJT 
A Lrpor^ • Detroit . _N!Jrh . 

PRO FELLERS For airplmleB, fans, 

sleds, icealcd blueprltils. CutalOg dirue, 
Lorenaeo Fropeltets. Nilci. Michigan. 



get into aviation Air Lmnsporl pilots 
net up to $,RQno pi 7 year, mechanics S2,5fli> 
l.eurp at this, povernmmn approved school 
Write lor coin ol etc information Stale 
tiffc. Lincoln Flying School 2DC14 Alreiatt 
Bui l ding. Linc oln, "Nebraska 
AVIATION Apprentices. Good pav — Big 
fulare-. xv r i If. immediately, enclosing 
stamp Mechanic Uhl vernal Aviation Serv- 
ice, st rath moor Station. Dept. E3. Detroit. 
Michigan . 

AVTATION Needs men. Pilots, meetian- 
uv. dtaftMllen. aheot metal. sioiiLtions opi.ui 
Learn ivn h , Flue VuialDH CaljIorni,i Fly- 
er-; Selidoi Of Aviation, Dept. PMC-8 Lui- 
An jjeh-.- _Al rport. Hl kH - wood. Ca l lion ua 
LOOK Under models and model supplies 
fur our new announcement. Johnson An ■ 
plane A- Supply <Tq. 

" GETTING Ahead in Aviation." 1 feu 
Stamp. MOyat, Box 8, Hempstead. N. Y. 



BATTERIES, GENER.ATDHS, UTC, 



EDISON Storage bat torses for light - 
power systems. Non-acid Odorless, fif- 
leen year ILfc. Five year UiiconditLonal 
guarantee. BnrgaLna In complete ligtslmu; 
-systems. LOW prices. Free illusir&ted lit- 
crature, 1 L E=.r-e ■ Jffl y " Battery Co.. S3 $ ter- 
ming Ave . Yonkers, N. Y 

WTIOLESALE Prices. auloinPbiLe utr 
eoolwl gem-riilPra for car--, pud trui-k:- New 
and rebuilt Wilt Electrical Co., 7BJ‘i So. 
Racine A ve . Chlcaeo 

MAKE Slaw wind generators. Model T. 
No h^Vitidlllft. Iij^LriLCCLuiis She pue.tpu.id 
B Bf UmcHe. 1 9S9 Eastpihc, Z a ticn vlllc, O . 

BtTfLD Wind Light plant, Complete 
plaiui and valuable catalog Idc Wind plant 
path; . M'i-ld its . electric lenee^. LcJay 
MmiUiracturLitg. 147 LcJuy Building Mili- 
ii i;i' i po h^. Min n eiujii*- 

DIME Brings C difTercut windcbiargff 
plans, price ILs-t. Part-sen, Box -H2 Cilen- 
dal e. C al iT 

PLATING Generators and motor aenyr- 
aunrnl.v Vfnie far Information Hobart". 1 ; 
new hive electra plallnp: equipment. F-,iy- 
ruents Low :ik 412.40 monthly. Quality ma- 
chines, quick delivery gua ran teed Hobart 
Bros., Bo a M-BB-l. Tray, Ohio. 

FACTORY Rewound 1 1 □ volt a. e, geiier- 
flLar?:. llj-lP.OiiU watts. Also slow speed 
H - L 3 ft volt d.c. generators for wtiul ciiliJI 
water power plants. Sold iur rewind! PE 
costs. Guaranteed. Monroe Mf g. Co., Bax 
334 : 1 , Bt P aul . Minn. 

EFFICIENT Alternator produces Inev- 
pensive esly elec tricin' From batteries, 
wird-chlrgL'd. 41. DO brings plans aiici 
KLLurilnlcea tic middleman's profits through 
mV agHMiCLs*. Higii wa tinge plant 
upproKi matcly 575. 00. Harold Ramsey. 

C-onitng. Ol'tlft, 
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T1DISON Lifetime storage batteries for 
light and puwer. Eliminates acid battery 
diseases. Lung guarantee. All kinds re- 
built generating nlam mc'or-; uhd Mu- - 
ecSlnncous, article-; aL bargain prlct-a Frei 1 
mhrh^tjtul literature. T Hawley Smith 

Co.. Croton falls. N. _Y. 

FREE Flans for Wind -plant, with each 
Ford rewound Slow .spfferi fifnerotor at 
$3. EMi each niana only — -toe- Wesiu, Min- 
nenpotte, Minn. 



ELECTRIC’ AT. Ht'PFLIES, EQUIPMENT 



ULTRA VioLet—Infra red- Dual ray 
ticAltii lamp, two separate units in one. 
Promoter #tio (.ait - -v Lt hLCtO n "IJ. " Auto- 
matic control AC -DO cumm. 43. -JO 
postpaid Details free. Beyer Mf*. Co.. 

ISli-P Cottsse CJroi. e. Chicag o 

ELECTRIC Pni . cinjruv^ nit mertaK 5QC 
prepaid. Hudson Bros . East Syracuse, 

N. V. 

SAVE 25 V- On brand new nationally ad- 
vertised 1 q " and 1 -" electric drills, Quars- 
tity limited. 15 Hu rper. Pet roil. Michig an. 

PERMANENT Magnet lifts 5 pounds 
St un Advance. afijp. Minneapolis Mum 
VACUUM Cleaner bogs H5 rents. Quan- 
tities less. Salesmen wanted. Perkiomert 
Op.. Palm. P enan. 

ELECTRO- (5 C Ft I DP: Electric pencil 

writes, engraves all tut tats. *100 postpaid. 
Details free. Beyer Mft. Co.. +51 5- K Cot- 
tage f|TOT*^ GtadOHtk 

ELECTRIC Eye catalog and reprint 
“Photocell Experience In Factory' 1 free fur 
stamp 32 page book ''Electric Eye in 
Theory and Practice' L 50c Deyt. &fl. Fho- 
tofcttll. SO Warren Street , New York. 



ELECTRIC I E STINT. 



COMPLETE Electric fencer p3.g^. Guar- 
autieed. Free c Iren tor. Efertrofence com- 
pany, 1529 South Kam ensky. C hicago . 

FENCE cosiCro3!i?T easily converted from 
Ford ■ l t' j con, no extra coals. compLete 
A Laos 35c. LeJay Mami l aelu ring 34 7 
Levi ay Building, Minneapolis, Minnesota. 



WELDING AND SOLDERING 



REBUILT Electric arc welder?, all sizes, 
a.c. — rt.t. guaranteed. Lowest terms. M □n- 
ey-savlng price* Service Co., 3732 Cedar 

Ave-. ClWlatid. Ohio, 

ELECTRIC Welder?. 110-220 voit, .tan- 
coqled. can he used for hours, £75. DO, Box 
331. Hamilton. Ohio ' 

COMPLETE Si rnpll Red h\n<-^iu^ 
ppwfimu Sflfl 5EJ welder Use* 5/32' 1 rod, 
llt> V , n-c,, bleb, medium, Sow. welding 
heats. fiend si so. MarveJweld Box 1 i5fi. 

8hI_ Francisco, 

lit ARC- WELDER, 25-200 Amperes 
built from Norlh-Efl'it f Dodge) automobile 
generators:. Pa-.itkely no armfiturc wind- 
ing, Guaranteed plaits S3, 00 r money back 
m not xaii?iietii airmail or c o. d, isc eittra 
Wti I Ll e t Club or A me I'J CO A R- 3433 M- Mb n . 
Chicago Special! Earn money, spar. 1 
lime selling pi a ll?. Aycnts desired 
ELECTRIC aTc vTcidij’r . only 22C a day! 
aconattonal common wealth all -purpose 
heavy duty, continuous operation arc wi-id- 
er. Ten months to p&v from profits. Han- 
dles oil welding — tightest fiheet metal to 
heaviest castings, Operates from f-Leetrte 
socket. Complete nothin st else jo buy. 
Id-day trial. Details free. Common wealth. 
Prpt. L-55. Cincinnati. Ohio. 

DEMONSTRATORS Electric arc weld- 
ers. Money -so vIiie prices. Used bv the 
govenmnent, Trial and term? guaranteed, 
Hobart W elders, M-Bffii Troy, Ohio 

DC, ARC -WELDER.' 25-CU0 Amperes 7 , 
Htillrl It yourself Positively no rewinding. 
Use (I C motors !rOi:a batlerV driven elec- 
tric trucks, conveyor?, mutes, me. Guar- 
anteed plans |t, on Welder; Club of Amer- 
ica, AB-3432. M-Muxt, Chicago .Special ! 
A gents de si red. 

ARC- WELDER Prom Dodge geneiil (ur. 
No rewinding Plan? 25c cu.|fl Mmiroe, 
BOX 165. Bt. Paul. Minn. 

U5 There money In welding 7 Recent 
Iboo It gives valuable Jnforrnannji showing 
weidlim is a growing 15 rid oflerms oppor- 
tunity to anyone looking for 5 trade. Ai 
POSlpaict Popular Mechanic? Pre.s« Ro^ni 
fC38l, ?bh E. Ontario St. , Chicago. 



EHGEVES, MOTOH^. DYNAMOS 



FOR Sale — Small elect mslbbs. high 
speed, t/10 h.p . ns volt, universnl. Rc- 
bitiSL — 52.00 pcxitpaid. McConnvlL 10 1& 
Rueinc, Wia. 



GUARANTEED. Slightlv used ■-, horse 
5 30 voit. alternailng motors 57 90. Wilmot 
Auto S upply. 22i7 Sl _PauL Ave . Chicago. 

BARGAIN — Is Hp motors. 00 CJd«, 1 
phase, no volt, I.ke new gtiaratllced, iB 25 
Send check f« Frse Electric Moior Co,, 120 
Church, lipf lalo. N. Y. 

W^INDINO Darn, ^5 motor, r ii’gie ’and 
three pha*r. Frlee Si Motor Data Co.., 
Hof; 7 C3 3. Ke ns a s City. JCu- 
MAKE Money, rewind washing machine 

motors, auto venerstord. EACh book si.oo. 

10c coin britifii particulars, catalog of 
wshding mote rials, tools. Ernest Knight. 
LaSalle. Illinois 

ELECTRIC Shaver 54 2fi; V' drill S3. 07: 
10" oscjIlaUiiE fan S4 . 12JI; electric hand 
Cleaner £5.35; candid type camera S3. OS 
postpaid. Home workshop took. Bargain 
priCeltkl free. Mailorder Electric Company , 
713 South Dearborn St, , Chicago 



MACHINERY, TDoLs AND flfPPLIES 



CONCRETE Build lug block machluey and 
molde Enay paymenta, C&Utog free. Con- 
ercidt MBCtllne Co , 5 North Main St., 
St. Louis VI ■:-■ 

A'J'liAS Demons traibrs, lathe*, drill 
presses and afcrssorkt at bin savings. 

[5^ Harper^ Detroit. Michigan. 

SOUTH Bcmd D" lathe milling attuch- 
menl, Universal movement IS; Ihteading 
dial mdeeatar. S3; circular free. Unique 
Manufacturing Co.. 4BU7 No 3 1st Aw . 

Omaha . Ncbr. 

NEW “U Ip V Shop Cl age, Few of the 
features: Cent+r finder. fraetionaL dlam- 
elers. drill point tf&ge. plane and chisel 
bevel, screw diameter!! Satie?. Dollar 
prepaid wLfch i na truetion. Herberts. 113 
Wort h McCn mly , _ pat d e jUreek Mich i?an. 

MICROMETER Bargains. eomplPte set, 
tl3.#5 in cue. Send for details. Micro 
Produc ts. 529 E. Jefferson. D etroit. Mich 
USED Power tytbls. Wtirkshop equipment 
— direct owner price* Buy nr selt through 
our service. Latest lists, 2lhc. Toollstibu, 

Bok 58] -H Zanesvil le . QfaJo . __ 

MriONFT — Lifts. 5& times Ils W-HglH. 

wonderful lor repairmen mgchnslst*. etc. 
write for Information. Root. C WcCJoy, 

Ocviartt! ; Penna. 

TREMENDOUS surplus of ffccxory tools 
selling out, Dritla, laps, files, hacksaws, 
etc. Send for free lists, Include 533 cen ^ 
postage Travers Tool Co., 254 Jackson 
A vi- Long Hand Civ. m V , 

i 4 r >: 1 ■ BRADFORD Cone head ris r i r. 
lathe, quick change. Nu. 0 CJnclimati tniN- 
e r. ctieivp. write itir purticuittfs ciucm- 
iistti Uithlntn SuppI- f'n 32] k Sih> 
nnr:U:i!.i:i OillO 

DRILL Presses, steam. bculcrK oil, gas 
burners Wholesale price. Gel Circular. 
Peerless Machinery ► 2ti2b E. 12 St., Oak- 
liirid^ Cali fornia 

FORMUI.AS Triol etching ntJt. belt 
dressing, gun oil. All Si. Oft. Canuriuy, 

McCall, Idaho. 

MICROMETER Pi inch l J genuine leath- 
er. 2{5e postpaid, 1 ctcz. — £3. 10. Granac 
Frtxtucl-S. 1540 ■ 44th Sr hrn,;.K h r, S V 
WHOLESALE Prices' Tduls. K-Uui>Ei t-s . 
mclors;.. speedreducerv, piirups. rears Cat- 
alog IflC. Kostk,*, 2349- G SOMlh Crau-lord. 

Chicago, ^ 

MOTOR Ratis, silent, adjustable vibra- 
tinnlcRS. iit-i h. 1/3, 2 j h.p rltttrlC nto- 
lors. $3 <30. Specialty Mfs- Cb . Los An- 

geles , Calif. 

BARGAINS, Demonstrator?. Bfaetnc arr 
we-tderj. guaraptawf, 3D days irud qnfl 
ternis. Writi? Hobart Welder Exchange, 

Box M -ai l Tto?. Ohio 

complete Portable palm sprayer rc- 
ecmditamecj with new and hose. S12 5U 
while they SaM )& Harper A’-e . Detjoit. 

Mk'Mtfm. 

STRETCH Yo'.ir dolLur with Allas Shop 
Equipment. Mrtal Und vodd lathes, drill 
presses, arbor presses, shapers. «-sea. mo- 
tors. ^rlnclers. EooiJi, and etlachmenta. 
Bend ior new 1IJ34 eatuloq. A Has Pre. c ,.-; 
Co., 171 a N. Pitcher fit., Kalamazoo, Mich. 



BOATS, OL'TBDARD MOTORS, ETC- 



13-FOOT Flat bottom row bnat— complf-te 
plans 25c Free boatbuildinc catalog The 
Rudder 15 Murray S t ,. N ew _Yor k . 

FORD Marine conversion parts UtltS k;u,. 
Models A. B. V0 \ domestic oi 1 foreign], 
Catalogue 25c fcoim. 0!^mJth^on 1 2 lb I C 
S 1 , reel . Phil a delphia. F cnna. U S.A 

FROPFI.I.FRS O ear punspo. stuJIint 
b»NV^, beiirlngi, etc. Wm. Baker. Tond St., 
Quinvy, Mass. 



FORD And Zephyr mitrLne engine^ Rend 
iUc ram. Lehman PngiPCPring Ccmpany. 
Newark. N. .1 

ASSEMBLE Your dvd boat. Our finished 
knock-down frames arid materials &uve yo.i 
2/3 builder's oast, All tyiHts and Slats. 
Send 25c tor big catalog. Ordoks Boat Co., 

Inc., D4, S&Bin-aw. Mich . 

OUTBOARDS — Savf 1 .- Clwd U^-U 
part*, at] manes and rnodrla, Barjraina re- 
built motors. Crandall Hicks Co,, G&9 

Co mmon we a It ti. B os ton. Ma aa. 

BOAT DrsLgners uru hTghily paid profes- 
sional-. Comp Uhe couiat* by mail. Catalog, 
Wra tlaw n, MonLvllle. 14, J, 

BUILD V 11 -; : eu u bent— Now bottk gives 
plank, tn#tliPd.£. «4c, 312 yiag^s S3. Popu- 
lar Mechanics Tress, Room iC2a>. 2U0 £. 

Dntarlp St-. Chicago. , 

BARGAINS Manganese bronie hardware, 
fnipcs. moths, othrr small boats List on 
request Hampton. Room 230, 7+3 Market 
Bl., San FrfttiFisCT. Calif. 

KAYAK: ronstructloii kits. New dealing 
in lightweight canvas; kayaks and cuntu-v- 
Nine to fifteen feet from 49.95 to S;3SJ*. 5-D 
Also &old assembled. Mull dime for litera- 
ture Jamestown Specialty Co., Dtpt, 

P83a, Ti i usville , Fcnaft. 

BUILD 12' kivat, two man papteity. 
Blueprint 35t. Ware Boats. New Egypt 

N. J 

ntFILD A boat Everything tar build- 
ing or equipping a boat. Thuld a boat by 
the Welch pys-tem. Uhb Welch Ready Cut 
parte. Inexpensive; interesting and prof- 
itable. fiend 1 the lor catalog showing boat 1 : 
Df (many types; boat hardware; Welch 
White Cap motors. Welch Boat Company, 
Sta tion K -l. Milwaukee Wisc onsin. 

Bargains in rebuilt outboard matoT*. 
Send Stamp far H^t Mtsi'r&y Boat Shop. 
Traverse Ci ty. Mtoh. 

OUTBOARD Farts, reconditioned, new. 
DUteaunt peiw inolora LUenti-ur^ ilsjuf;. 
Cramer's, I5M N. Well-*. Chicago, 



SPORTING GOODS, GUNS, FISHING 
TACKLE. Aht NLKV 



TFNN 15 Smngts. rut. mlk Dndon at 
sonsntional reductions, wnto lor free 
R-ampies and prices. Crrscent. 3^33 Pa- 
tricia. Los Ang eles . 

TENTS, Factory t& you. Catalog free. 

Willis CO.. EviTr U. IlMi. 

PLY And jeadrr materials and Tctfils J4 
page Sift free, Casting and trolling cata- 
log free. For 104 pmte general fl"' tackle 
CKtalag f lcII of valuable dope send 3C Paul 
Youhg, £JM5 C-6 Grand RlVcr, Detroit, 
Mich. 

IIUDfiOH Bay blankets.. Indian park bas- 
kets. camp Rtoves , knives, compasses, out- 
door equipment. Free catalog. Hovp Fur 
Co.. Box P. Coopers Milts. Maine. 

BARGAIN Guri catalog, At lid 5c. Biir- 
gain tackle cnUilpg, send Gc. J. War,vh:i[ 
1 % Suns, I'Trst and Madlno-FM, Seattle, 
wash 

KENTLiCKlE Rifle; 85 Ofl. Geo. BrulLe- 
eoiicr, 3S&7a^a5tlcinr![i. -St. Loui;-. 

fiftOVjilR^NCiS' SrUreLs fil mn-lfinR -Ltu: 

throwing. Interesting aiwrt fiend 25 cents 
to Bo* UK fichenectady. N-_Y._ 

ROWING RevoiuUcmiied. New oarlock 
- Row laclnfi bow of boat, Send lor cir- 
cular S3**! li'Uk. Bax 743, New Loudon. 
CodP. ' 

COOK. Outdoor meats Wllh aluminum 
Piltnik Grill. No firewood, only newspa- 
pi.-rs needed Fans unnemsaary. Folds 
l' r st2 >r . S3- 00 postpaid. Wiiguer Maruafac- 
\ 1 ir ? ay Compa ny . Sidney Ohio 

FENCING Equipment. Foils. sa r crds, 
masks, Clc Luv prices. Free Catalog. In- 
dUSLriiil F rodu Cts, Dept. 21t, 411 Wi‘Ht 4Hlh 
Si,. New Yor k. 

3.000 GOLF Clubs, bankrupt sEock. Fbve 
dub set S2.50. Lincoln Surplus, 123 S. 
Galena Freeport, 111. 



F'lEI fi GLASSES. TELESCOPES, Mlt'KO- 
SCOP5 :k AND TEl.E SCOFFS 



TELESCOPES. Ml trascopes, binoeularsi 
HASH Dargnm catalog free, Brow nscope 
Company, & Wot 2~th Street, New Ymk . 

FEtEE Instnrctlons. Build powerful tel- 
tiFccipe. AUtm cd. Hoi 2l3. ITu ahln g. N V. 

TEl.ESCQFUS, Binoeulma iriteroacatM^, 
U»3* ba rg a Ingrams free. Hobby Man. Jef- 
ferkon. Iowa. 

TBLfasCOFES. MJcroscopfis. chemistry, 

mineralogy, fic Lent Lite catalog tree, 'ITagey 
Laboratories, Evanston. Illinois. 
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LENS Kit inakfe; 3" diameter £5-154 
power astronomical telB&COpC. SI. 00 post” 
[■Old Ins true Lions Ions list tree. OpLLCil 
Works. PMBH, Milton. FePM. 

BUILD Reflecting telescope, ti rl kll, 
t3 51J; )n_h trucLions, Iftr. catalog frti?. Op- 

ileal Late. Larchmont, V- Y- 

USED Microscopes. binne ulura. astro- 
nomical teles copra — Bought, sold. temUred. 
Send Iftc for list. R-usmusSCti, F. Q, liQk 
2 £S 4 , Amsterctuin. N Y. 



ANTIQUES, HE LICS. INDIAN GOODS 



100 GOOD Arrowheads S3. C&taloji. 5c. 

H nanjf-1, lint Springs, Ark. 

tell GOOD, Or GO [Lip. 1 iirrowheadi; S3, 00, 
Oeor«f Holder, Gle awood, Ark. 

SWORDS, EUtpletB, daggers. pistols, ar- 
mor. curios. List stamp. Abels. 840 Lex- 

LjlBfljQIl. Aye .. Now York. 

SIOUX Model tectfei S3 i N n mi-i|i-i.i- ! 
Realistic. Spirit America. Chiefs, 1322 

Cha se , Chic ago. 

PREHISTORIC Tomahawk, arrowhead 
and spearhead SI. ftp, List ic. I Oft good 
prow 52 jjLj Caddo Trading Post. Glen- 
wood. Ark 

IN HI AN Relics , bend work, coins. rmiDi 
minerals, old gluas. Catalog fie. Indian 
Museum, North hr arch, Kansas. 

LOOK — go Assorted Indian relics S2.G0, 
Prank V Linker, Danville, Prtlim, 



TAXIDERMY 



TAXIDERMY Supplies — Quality artifi- 
cial eyes, teeth, genuine Jonas head forms. 
Tools, materials, etc. Everything lor the 
proaressi vv taxidermist, ftrnd Ifte for big 
illustrated catalogin' Jonas Dm- , 104$ 

Broadway, Denver. Cola. 



I JOGS, PETS. LIIRDS 



beautiful Pure white police dogs. 

Arw nk K wotb, Mwe, H, Pate, 

BEARLIKE Baby Saint Bernards I Dime 
brings photographic particulars, colored 
souvenir! Royal KEnnels, No. &, CftSIJf, 
N. Y. 

PEDIGREED Newfoundland puppies 
Protect your family. Karl Thurston. 
Hartsville, Indiana. 



POULTRY AND FARM SUPPLIES 



MAKE Money with poultry Read Amer- 
ica's leading poultry niaparinR for latest 
1 si ( nrma turn 1 , Three years Sl.W; nine 

months 25c, Poultry Tribune, Dept. E-93, 
Monm M orris. HI, 

SEYMOUR Chicks. A grade Barred, 
Ruff. White Rocks. Reds. W c undo ttes 
SG 75 pullets IS. 05: cockerels SG.40 Lcy- 
hOfliS SG.25. pullcLs $11 40. cockerels 62.50. 
A A grade ’je per chick more Seymour 
T lntcjuiry. Box 30. Seymour India rut 

DAVIS Chicks fnr broilers and layer.-. 2 1 
dilTerent breeds. Sexect chicks. poulta 
52,5-0- IftQ and lip, Free catalog. navis 
Poultry; Farm. Route 34. ftamsey, Indiana. 

OREEN5BURG Chicks. 52 .50 per 100 and 
up Also sexed cheeks Gm-rrteurft Hatch - 
cry. Bos 4«. Greens burg. Indiana, 



TltlTiS, SHRUBS, ROOTS. HERBS 



JUST Out! World's grestter-t "Tlerballst 
Atman dc." Bsautlf 11 ]Lv ilUntrated m nat- 
ural colors. Contains over 200 oKM&sh- 
lorii-d herb medLcine recipes lor home use. 
IOC postpaid. Wurth dollars ! Botanies. 
145 W 112th Si.. Chteaco. 



FARMS AND EVRM LANDS 



FARMS That pay in the Orea" Northern 
Railway agricultural empire. Minnesota. 
North Dakota, Mutilans. Idaho. VVii-shing- 
ttm Oregon. Fertile black soil, high pro- 
duction ■crops, gt-aiu. fruit. vegetables feed 
ami livestock. Many kinds of farms tar se- 
lection, Write for bonk on slate you pre- 
fer. E C. Leedy, Dept 757, Great North- 
ern R ailway . Si Pa ul, Mi nneso ta 

WANT To hear from owner of property 
for sale nr trade. Dr-tails free Real Karate 
Salesman. -Desk B, Linc oln. Neb r. 

MONEY-MAKING 258 Acres, equipment 
valued at ¥4500, ineludici:; 2k cMtfe. 4 hue 
hor^ira, farm machinery, valuable crops’ 
attractive fl-rpom houae. Grude-A bam 
40x92; On improved road; SlfiJOQ complete, 
part down; page 3k free 2000 -bargain eat- 
:<lug Slrottt Realty. 255-P 4th Ave.. New 
York City, 



4ft ACRES. Near White River, unim- 
p roved; poultry land. 51 <5. lb down, si 
monthly Free liet iirul lllorotUTC flub’ 
bard. 216 Qroaktnan Bldg., Kansas City, 

Kins. 

CANADIAN Tax =nle lands tor a dollar 
au acre and up Small monthly payments. 
Farms, timber, hunting and ils tu lift camps, 
mlncrAhs. Littilird number or properties 
Write at once for free illustrated bchklet- 
Tisx. sale service. Room esn. T2 ■Queen St. 

W T ., Toront o. Canada. 

GOOD Karma available. Washington, 
Minnesota Idaho, wnMorn M-oiitiioa . Ore- 
gon, Dependable crops, favorable ciitnalc, 
Write tor impartial advice, literature and 
lint, ot t.vpLcal bargains. Specify state. 
.1 W. Haw. II 9 Northern Pacinc Ry_, St. 
Paul. Mann. 



PROFITABLE OCt VI s ATI ON 



WE Start you in business furnishing 
outfits iiR<| instructions, operating Special- 
ly Candy Factory home. Men and women 
earn 525 up To Sfid weekly, all or spare 
time 1 Our 2;9th year. I Booklet free. 

W Hilly er Ragsdale, inc , Drawer fl2. East 
Orancy, N J 

RAISE Rabbits “ and cavity for" us. Wt 
buy at top price*. COchplcLC details ill cut- 
Eioi; contract und mafkidnu. 10 cents, 

Stahl, Bni I. HtilitlM Park. Mb. 

FREE Book] 1 \ di.-iiri.ljv-. jf-7 for 

rtiakinp S20-AI0D weekly in home or oGlcc. 
bu jinras o( your own. EM" Co,, lit Grtiad 

St., New York. _ 

COUNTRY Driven or movies afternoona! 
Work mornings home. No canvewslnsl 

Folio- H. fi tnttem D. Los Angeles, 

RAISING Jumbo frogs. InterEsting. Big 
future, f'emale.R lay Kt.CIOD E*sgs. Free lit- 
eraUire. American Frog Industries, BOS 

S3^. ItayTie, La. _ 

M. M. earned S287. three weeks, raising 
ttnishroonis iti cellart FJtccntiniiaE. but 
your eel la !*, fihrd perhaps suitable We buy 
crops-. Hook free. United, 3B4S Lincoln 

A ve. , De p t. 70, Chica go. 

"RAISE Frugal' 1 We buy! Gabd prices 
year round. Small pond start* you. Free 
Ijook fhflws sketch. American Fran Cau- 
f 1 l up. 1 I =j:J-Rl_ Ne w Orleans , Louisiana. 

WEDDING invitations, stationery, cards, 
Samples free. Sliaffii, 525 At wood. Ptthi- 
jourKh JVnna 

505 "KEC^LON Plans' —best, opportii- 
nltles ma Icing 82!i-g“4 weekly, today ? con- 
ditions particulars free. Htamfo-rd, Ii44-I' 
It [ versilde Dn v e, Pi pw Y nr k 
GROW Pearls — Make gold, in bedroom 
Primal brings information Scientific Pub- 
lb hi- v-. woo dstd e. New _ York *• .1 

POSITIONS At sea. Literature flee. No 
cmplDvment agency. Julius. Anmrtlia. 
Texas. 

MINK Rahdng fun and highly prnf- 
L table, Particuhr-s, Empire Mtnfc, srnr,=.' 
dale, N Y 



BOOKS, PERIODICALS. PICTURES, 
POSTCARDS 



ANY Book in print. Booklet announcing 
curriTiI new boo!::; on request file use r' a. 
Soli S. Dearborn. Chicago. 

YOUR Favorite magaamea^ltetf price. 
Cata]o*! I the. Magazine Gxoliange. Base- 
Illlc. San Bernardino, Calif 

MAGASTNE SuhsCE l|)t-On-; AUrucUve 
dub prices, cas-tetlap^o. 3717 Redwood n 
Oakland. Calif _ 

RED Grange will send you an atito- 
irra pried copy of htn great football book, 
’■Zufipkc of Illinois," for 52 oot-ipiiid. 
Mall your order and remittance io Popu- 
lar Mechanics Press, 200 E. On tar its St., 
Cltlcaito 



WATG HM A KING ■ ■ Pratt ical Beit oh - 

work fur HotolOkfiSts" tells in, plain Ian.- 
ytuage prlnciptes of a&jmung ;: rvl repairing 
wftteh inaktns part-i setting Jewels, u-- 
Lllg delicate rouipmeflt. 84ft pages. 438 
i. I Ei is true 10 tw Price Sn 00 Horology, T47 

5. Hill St., Los Angeles. 

FREE Catalan scientific, mechanical and 
technical bcoko Readers Service, tfOU-2 
Norl.ll Clark. Chicago. 

FUR. Farming — Profitable business, gtlo 
book, now 25c. Fur i-'ornta Publi-ihlng CO- 
K arcade. Utica. N Y 



(jASltlH — !-; nteht 'AIVMENT 



CARNIVAL GanU-& make you money. 
Outfit,-, SUppilt-d. riiuptruted literature 
I0e M MMfe-M4dc." LaPcer, Mich. 



flays, opci-citar,, mn ratal cotncdiM, 
complete miiutrel fim-paru- wtEii :;onh’ 
programs, biaCklncc akil,^. vaudeville note, 
monologs, dtalogs. recLtations, Juvrallt 
plays and aohas. mUsECal readings, entcr- 
taimnente. make-up joods Catalog free 
T. S. Denison A Co.. 2D3 N. VVabosh, 

PWt, 1L Chicago . 

BE The first in your neighborhood lo 
p]*5 1 ■rCKJilO'wl Directions for CObstniCtlOu 
50C. Paul DbiiLcISl 3155 E^laru A VC. . LOs 

Angeles. 

B1 NGO Games make money everywhere 
Catalog free Warwick Blngn C0-, Coni mi - 
cut, Rhode, fs-Sand. 



MAGIC TRICKS, PUZZLEU, JOKER 
NOVELTIES 



JUST Off the preFS ! Our large catalog 
□I magic for everyone. From the beginner 
to tin professional magician. Send 25c for 
your copy Chicago Magic Ca., 23ftft N 

Mason Arc., Chicago. 

BV'ENGALf Mu me dcekn. maKSC. magic 
tartfi. ‘dkcr's novelties, puszteft Worlds 
largest mbtiufacturera. CwiAlog deaerlb-ihg 
BOD items ire*. Ada trie Company, Ashbury 

Park, N. J 

EARN Money in any crowd, Galt name* 
or strangers, tell unspoken questions. Fro' 
[eistonaJ enurae mtna reading, spii-n writ- 
L 11 ft. a to . Sl. Henderson, Pok 34 1. San 

R erun rdiito, C alif 

LEARN VemriSoquum. :Sr. ,-iamp brings 
particulars. Smith, 12S N. Jefferson, 
r-uria I» . 

MAG ID CalalDgue. latest trldtt, IDO, 
Frank Lana , Little Bldg. Boston, Mass. 

LOOK. 1 Giant V under eatnlog bt luteal 
nuvcltira, tnefca. Jokes. pu?..!i-;- magic, 
cnrlosltLes S5c. Lawaou Vidt Cu . Queens 
Villaee. N Y 

I'flEE. Magic culo Lug escapes. noveHira, 

illusion ';. Oak-, MuglCu l Oshkosh, Wls. 

WORLD'S Largest magic shop nrbies- 
xioi'iiii ealajog, 2Se. Holden. 22il 5V, 42mf 

St. .^.Nev Yor* . 

- ' VV fj AT Mon Knows About Woman." A 
big jDiigh' Satisfaction giluranlccd! Send 
dime Tn L C Bureau. Idl Elmwood Avr- , 
Lond qn ,_Caunda _ 

BE A magician Large profeMlanal 
magic catalogue ot latest tricks 25c. Cash 
paid for complete Tar bell magic courses, 
Write. Ireland, c-mn North Dearborn, 
Chicago, 



RARE LOINS 



UNITED SUn-^ cpmineinoratlve S ! in, 
five diltereni, $5.0D. S Koeppcl. Merritt 

Bldg.. Los Angelra Calif. 

UNITED States cuina at bargain prices, 
2c piece and newest 11KS& selling price list 
tec Em. Cohen . Rmi :tsft7 Cleveland otUo 
COMMEMOHATtYE Half dollars 1m- 
coln. Sinne Mountain Oregon Texas 
Cleveland, Kentucky, San Diego, [.ring Is- 
land, SI. SO each Illustrated catalogue 
No. 14, 25c. Norman Shulti, Salt Lake 

Utah. 

FREE! Foreign com. banknote, and 
large illustrated coin catalogue. Sand 4c 
por-rasM coin approvals sent Tat ham 

Coin cd. Springfield-] 25, Maos 

GET Profit and pleasure :n Collecting old 
coins. Send LOc for Sft-puav itliistrated 
Coin Catalog. You‘tl be delighted iviLh it 
Send lor it now. B. Mai Mchl. 37ft Mchl 
Bld>:., Fort Worth, Texas Largest rare 
Min establishment ill U. S. Established 

3 H year s 

S$ TO 5S0ft Ea.eh paid tor hundreds of 
aid or odd corny. Keep all until p fisted 
Many very valuable. Send in rent.- for il- 
lustrated Coin Value Hook 4xfi Guaran- 
teed bnytnc anti selling price. v. 3t years m 
business. Com Lxciiatie- link 5, Le Roy, 
H Y. 

fLARF. U S , foreign ecun.s, war mortals 
Catalogue tpc Mengelle Colorado Spring a, 
Colo 

UNITED Slates. Large cent. 2e brane-. 
3c nickel atiti bargain !hr 25e. Eleven 
■dalt-n large cent--. *t. GeOrge P. Coffin Co 
Ai iftuxf a. Maine. 

WANTED To buy. Commemorative half 
dollars. Otluir commemorative t-.-ue-,. 
L W. Evans. LBlfi E 75 St , Kansas City 
MO. 

25 DATES Indian head cents SI . Stamp 
brings selling price list. Ramsay. 334 W 
M arket, Y o rk, Fe n aa. 

MONTHLY com bargain* Iftc. No cheap 
material It' W'ebb. W«ttU imter Road, 
Roeh eater, N Y 
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poptjlas mechanics advertising section 



Fine Foreign HflO coin. 2 noto-i and 
catoibg 10c, Geo, Best, Ct'dftf Rapids, 

jaw a. 

OLD Money wanted. Do you knbw that- 
■coin collectors pay up to 6 3 on. 00 lor err- 
Livid U. S. cents" A nrt high premitim-s L-<r 
nil rare cum.- 1 We buy oil kind:-,. ftend *c 
for large cam foldi-r. Mity mean much 
profit to von Numismatic Co.. Dept. 20. 

fort_W(?rrh. Texas. . . 

LINCOLN i&09 Coin aud pnee Uat tor. 
£u gene Mojnri son. Culve r Cl tT-_Ca lliorma. 

HEW, Qld money wanted. Bend dime 
for latest buying booklet. 1 1 . " 1'or selling 
Hat, A French. R. D. 1 , Troy, ff. Y, 

BIG Prices paid for certain WmfiLeH coin.' 
1JH50 cent flikiHI, some silver dollars RWO. 
1tHi4-lH0$ Indian bead cent* SI 00. no each, 
dimes before 1895. SG^O' liber (s' hood nick- 
els before 1914. .$500; emcaacd postage 
stomps; E-ornc Inrge penmefl halt 

cents, $275.00i paper money, gold dollars 
S1500, foreign coins $15$, some 1 worth 
SMQCV fiftcii You may have coins for winch 
we pay big premiums, Thf-raforp send lie 
t-odity lor 1938 big Illustrated coni book; for 
cert-alp wanted coins. National Coin Cor- 
poration i. a 4> i . Daytona Beach, Florida., 



STAMP COLLECTING 



PICTORIAL Bet six, Sfk, Teh Others 
free. Robert. $364 Irwin, Montreal. Can- 
ada. 

FREE Collection- different Portugal 
—for correct names and addresses of 3 
active stamp collectors. R-etin cr*, 100 Plu-1, - 

iron B ldg., F t. Worth. Te x as. 

PINE Approvals, freshly Tilled books 
Tell me the countries vou prefer, and 1 
wLll scud hist what you want MUtnn 
Skinner. 3fr$ East fHHirlh, Lonif Beach. 
Calif. 



MEMBERSHIP Card free — The James 
Lee Stamp Club. 210- A North First Street. 
Phoenix, Arizona. 

U. S,, Canada, mil land Mexico: 

"Four Star approval.-, " Notblnpr like 
them'! write today 33? mixed t? ft only 
IOC. KesaeEs.. Tucson, Arizona. 

FREE Set with penny approval. Irvin's 
Stamp Mar; 3$B1 Milwaukee, cm capo, 

FRF.E Dollar packet to approval uppll- 
eants. Harlan. 5307 South Marshfield, 
Chicago. 

SUMMER Sale. Usual dimr packets no - -*' 
7c. Es Ample*-— $ Armenia. 5 MOhftdliil. 5 
NyBssa, 5 Eritrea, 5 Forlo RICO. 6 Kenya. 
7 Iraq. Renners. I5Q Flu Ur mi EEdjJ.. F P-t 
Worth, Texas. 

CANNON! Set Of stamps showing can- 
non, firing squad, cavalry charge and Still 
Other dsHwnt s-tamp?.. nrjy 1 DC to ap- 
1 'M-flVft] appbcantR.. 1. H. lleLeh Stamp Co,, 
WT K e nmpra._Ch tea an. 

FREE — SI U. S. stamp will ■ :■■: 

53 page iLst of united States and foreign 
Stamps. Biatnps Oh approval, Reference* 
necessary, 1 lb. tl. S. mixed with one 
U, fj. corn, before I S H D . 3Dc New IliisEfttAii 
Sto m p fa .. 1122 Pine. El. Louis. Mo 

NEW Rivera nude stamp! World's larg- 
est trj Angle ! COi-gO. Sudan, South Birav, 
hicplcirft. pi clm-lalu and many other? Only 
With approvals Garluf; JupiOr Approv- 
al*. Box l BTfl -B. T ncsatt, Arizo na 

AT 1/10 Catalog, U, S , British Col- 
onies. Mevcrowiiz, 17S6Y 70 Street. Droufc- 
Istl. N. Y. 

FREE. D ft. St. S3. 54 and El stamp*. 
Unbeatable o. S. approvals. Nelson. 7(1 E. 
5th ftt,, St. Paul, Minn . 

FREE— The ft lamp Finder I Our new 34 
page edition, fully Illustrated, which will 
enable you to instantly Identify r]| difficult 
stamp:-;. Alsn fine packet Ol Odd and un- 
usual -sunups from Bae-ma-HerreRovina, 
Monaco, FftiialK, Cyprus, etc., including 
mnp-s. ships, Animal* And struh&m scenes. 
All free to approval npplicanrs inclosing 
3c pontage, Garcelon Stamp Go., Box Hilo. 
Calais. Mainc._ 

NEW Irish aouv^ntr EtampE. A set of 
beftutjrul and In terra ting souvenir stamps 
has been Issued: hy Irbh HospRaIs’ Trust 
Ltd A Bpcelmen sheen of 24 of the*e 
atamps may be obtained free Of charge on. 
applying to Dept, r m Mr j O' ft o- 1 - nan. 
2a Ea r Is f o r t Ter race. Du him Ireland 

FRFIFJ Two coronal Ion F.et-S , Rnstage 
ftoberlF, . 312F SheArorblp. Bay City. Mich 

4'y TRIANGLES’ OnAtenmln bboct ftjj- 
agpnni half-stampl, heautlfu! Liberia, 
three additional triangle*, 27 other stamps, 
Sc. Abell Co-, 16J$ ftf Paul. Baltdmore. 
Md- 



07 ANT-SIZED Rueslan ^eppCllrt stAinp. 
cal. vfiS. Stic. Hud boAOtlltll Lsthuaii:* Air 
mail triartgi*? nbsO big packet of ftj, thiTer- 
ent shtfim including Azerbaijan. Eplru*, 
new Mortm;ejur- etc and ifli:?triir,erf h.= B, 
nil 50f Ec to approval apnJicrLpt* ! VPerLd- 
Wlde 5 tamp Co., Box Call, Camden, New 

York. • ' 

UNITED Etata*— 45 different, perfora- 
tion iviL'u k ti Litis tes. basuftiB, prictisat— all 

for Hk. Scidcnbvr g. BarOa a. Midi. 

~DI AMOJlil ■ Sli APED Stamp. "Liberia 

gif n boot irianale, two other triangles, sil- 
ver jtsbiiee, 27 others, 5c, Crowder Co- r 
12TE North. Baltimor e, Md, 

LIBERIA Bnakc triangle, ginnt Spanish 
irlanple, Sfl other stamps. Sc NN r r:nli t Co. 

2.V17 Guilford. Eallimnre. Md» ' 

ILLUSTRATED U. S. li=-tl price flOfi. 
targe complete u. 5 price j[*t free. Send 
postage, Stapley Gibbon*. 3aP Park Row. 

N Y. 

fenny Approvals that please. Haywood* 

395 AdB tftS Bt.. Pomona CmMf 

FREE! TrlSPglo Airnrnil ' CorOnatitm!' 
Flriorinl ' Prill.- It Colonies ! Wonderful 
paeti*': ltd different. 5o to approval appli- 
eantp, Bargain Co., BOS 39F. Tlmei 

Bq-uaro Station. _NCW Yo rk. 

PANAMA Triangle and So other* free to 
approval applicants, sending Sc postage. 
TAlham Rrampro. Sprlnglle]d-3&. Mass. 

3Hft DIFFERENT Staftlp® ?Qt: fiOO il'-r; 
moo. Sll 2000. S3; 3IWS f7. Fr-Pd Onken. 

fi-n 7fo 1 1 ftr N. Y 

FREE! “United Btures and BrUisih 
North America" — our valuable, complete. 
llSuatrAtcd 64- page catalog quoting lowest 
prices. EJk I IlLiStr a ted lUt of foreign 
stamps b’;-o included H F Harris A; Co.. 
[37 Transit 13 '. i I tdl oj s_J3 wton _ M as.^ 
QUEEREST Sfanip* na-rket. r-doecLvc one 
of world's smallest stamps; sca-rco Vatican 
City; Greek Ri/d Ctds* fenited- snake in 
Garden Of Edenh. Mnnchukno; Scruth 
imnufitflin Lon ■; Mbi'.arnbiqLte ( giraffe I ; 
FaJes-Mnc; many others. Also big pACkCL 
2$ dlf. Japan. (Including cari-bquAkc 
sramp:| and pkh to OlI. China. Every- 
th, ihlf Sor boly 5c to Approval Applicants 1 
F*. M, Si Amp CO,. Rps 330F. Port Che&ier, 
N. Y. 

50 DIFFERENT. Fine U ft irteJuding 
perforation sauK-r. 10c with Approvult. The 

Btanip ftliop. 609 HollAPd Hidg . St. Lost La, 

M o. 

aao DIFFERENT f Or. BLe 50 ^ Approv- 
als. covert Steittjp, 39 State, Rochester. 

K. Y. 

rftEEj liy Different stamps In approval 
apptican.es. 3c postage. Zephyr, 5124 

Georg e. Cbi&flgO. 

staSips. a fuperft selection, sent on 
approval. Quality pul low prices. Fred 
Hcrzbers, BOX 9 1- P ■ E l mb 11 i's: Til 

"50 DIFFERENT BritLsh Empire including 
Jubilee Erl wards. So different new recent 
and pLctonal world issue*. 15 different air- 
mails . S DO hinges, perforation giuigLU nil for 
25ft. Approvals sent. Lists fret. VlCtorift 

Stamp C o.. , London. 4 . Cana da _ 

BRAZIL. So Different" I Qc with bargain 
approval?- I J « B . : '. > if Laiit. Ind. 

AflKFer our wondvrlul' am cent Approv- 
al, FrO'ipcCt 5 tittup Co.. 725 13 r pi <3 vi fW. 
ToroTU c. Canartn 

WHOLESALE Catalog Tor -dealers. Illta- 
tratvd, Postage 5c. Frank Co,, 4500 Cha]- 

prDve, RaRLmo ri-. Md- 

PENNY Approval?., ihnt satisfy. Nell 
OrenV r e. BOX 5^ j I^F Philadelp hia, Pcnna 
30 DIFFERENT Angola. Cap^ Verde, 
Guinea, Portugal, Mozambique. St. Tlidmils 
nnd Prince 5c. Approvals. Depraf, OCCun 

Pari:, Cnlff. 

STAMP Dealers, your ad here w;ll bring 
wonderful returns. Ask me for proof. 
F VY. JohnFor.. Manager. Cln.jsifivd Adver- 
tising. Popular Mechani-cs MagaUnc, 200 

E. Ontario Bfc. ChiOftgO, 

APPROVAL Sheet:; One to three cents. 
Frederics B. Driver, 2UO0 Fine nee Bldg.. 
Phtiartclohia. Per; hi; ■ 

25 UNITED State; inrhuhi-'M uud S5 
- ,: LnTnp3 fri‘e Eo approvai applicants 3C 
peetage Rrownif Knmn Rhop. Flint Mich 

foreign First day covers direct to you: 
Holland throne ascension 30c. Suriname 
throne ascension 30t r NcV Zealand tn?JiElh 
lie. Swiss miniature 7?e. Tsehamer Co- 
iumbi ft Sf reef. . F arm i n grtalfl . N e w Yo rk. 

FRODTGlOUfti Gift* Fantastic Indo- 
China, German slate, sivfigO Somali COAftt. 
F erak. EjplanguT. Nc^ri Svtn hllah. "U ; CO IQ rod 
Banana airmail, Siberia— Abp-OlUti 1 ] V tree 
with approvals ' Pestage 3c ft a son f;o., 
4DS-a Jay St., Brooklyn. N. Y. 



STAMP Aumial free: Descrilupi! and 1L 

llisU'nbes albums, supplies, United Stalpa. 
cortniNt lOris.. British Colohluls, CAlflfedbftns. 

1 1 1 rei ^ ii: a tamps Thu- fifty -page catalogin' 
iree. Gray Stamp Company, Dept PM. 
Toronto. Canada. 

NEWFOUNDLAND bii Mixed, including 
jnbiice. corn cut El on Gilbert, and: mint sci 
royal family, new Issue 61.00. L. P. Moss, 
Dkft Lake. Newfoundland 
FREE — 3 Months subscription to Hobb’- 
Reporu'j to approval Applleant-s ?.en(]iiig 
at to irovcr pc s l it pc, Maylftlr Stftmp Co . 

71 Union St.. Lynn. Mass. 

UNITED States approvals, Wflnt lis t-i 

sa hclt-fti. Donald unanr, columbua. Ind 

DIAMOND flhnn-vdl air mail — BLg packet 
IQ5 all different. inc!ud:n:!i nlr mail, eom- 
memorativ'.s. Conpb. Epirua. MatidhukliO. 
Etc. ; set □! hto cx-Kihg Edwards and Costa 
Rica dm mend shaped air mu LI; starcc U. S. 
telegraph, cat. 30c: pkt British C-olonit-S-— 
Gwalior, Hyderabad. Ellvcr Jubilees: bs-g 
lists. Every thins for 5c to approval apph- 
cahts. Send today l Mystic Stamp Co,, 

DcnE g o. Camden. N-ew York. . 

I gg? GRANDE Comoro Inland. Liberian 
Bongo antelope, rare old genuine Bwden. 
Turks CiUCOfl, 55 U ft, H IlrltLsh Colqny map 
si amp, etc Everything 3c with approvals. 
Viking, I’Z Hanson Place, Brooklyn. N. Y. 

EARN MoUrv selling poslngc Stamps m- 
our agent Send 63.00 deposit and receive 
our StAptjMs and plun, Bnrgsti i Cfl. . Bo* 39, 

Times y.'i ft i. i , N e w York. H. Y. 

FftEli: 1S7 Different stomps, 3c with 

approvols. Kfrst, 1550A Carroll, Si. FfiUl, 

Minn. 

$1,00 PACKET Free ! Enclose postage, 
njqweet approvals, Srerlint, Muscatine, 
3 own 

3 GIQANTfC Multi colorcil Cons ti'tat SOn 
iiirmaila only five Cent^ with approvals, 
Tillots o-n. Pearsall. Tesa s. 

i:'?y ALL ruff'Ti-nl. L\ ft uiinlug*' :tfl n-m.s 

post tut id with Arkamas stamp, Junglclnd, 

BOK 8TO -B. Li ttle Rock. Ark . 

5 bn MIXED Foreign Iftc with approvals. 
Jlecht, ESr LJ e Platnc. Iowa 
FOUR Mint five coin red Eminidcr Cun 
e tit tit ion stumps 5c with approvah, w right 
P hilate lic. Boy 611. Kansas city, Mo 
E XTR AORP1N ary 1 Free col lee t ion 1 

Anr r b-a I jan. Belgiancoiino Tanganyika. In- 
■clmfinp approvals. Rosenberg, Miller, 

l odlania 

WEEKLY stamp magazine thirteen 
weeks, I IT. ijtsrivji Journal, Kalamazoo, 

Mleh. 

10U DIFFERENT with IhliU aar 

:-ei Ciiiift' 5c to approval ftpotlcanl* Leo. 
S53 worth Martel Los Angeles. California 
EX C ESA NG'e — ftf rid 300 ' mixed UnJted 
State* — Receive 3tHJ different foreign. 
G_rampp 1 _441 lliqfcmmte Bittfaj q, 

" 10(1 U E." 1870-1907, 25c." Coe. Box 775. 

Ponca Cit y. Qtlit 

DIME fS rings Cos hi RJCii 'n snip'erfornte 
triangle block; lists. Win Burbank. Han- 
over, N. H. 

CURACAO AirmmtL ftOar-be, 3e to ap- 
proval npptickhts. Leduc, Saint Peters - 

burg, Florida, 

Try Money saving (vc approvals,. 
Ornans._<j42 _tJrciadway. St Pa ul, Minn 
mil: it U. s stamp with ain«"-- <■ 
l oader l55n fteward. Detroit. Mich 

■sc APPROVALS, Big values! others. 

Hsmr Cu., Bat Ift45. PftfLhti d. Mutiny. 

FREE! Fihiion Canada with approvalfi. 
A I k l riS- Oh, S37 3 ftqu v e: 1 1 r , M&ti L ? enS . Ca a 

EXCHANGE Blamps. [iipilr arda. Uni- 
verse. “Erah angers, 1 ' Rr-' S!ie ures. 
Franca, Putlculitri free. " 

SUMMER fiarraiD approvals-. Y Stamp 
Compft ra?L Bos td7, Fo r : c tiejter, N. Y. 

ft W El K-.N. Buy direct 1 rorr. :i broml. Pi 
r attcnaE set. Send $1 to S. V. 1.. Box 5O0S, 
ft l ock holm. Sw ird£n_ 

U. S. Byrd Nu 733!- 10 tfifferent maps, 
SQc: approvals. Brown. 1 Marble Hill, 
Nj»W York. 

BES7" One cent approvals in America, 
Elvih Stanton Njantic. Conn. 

BEGINNERS — \±c To 3c approvals. Free 
packet Bill vs’. 25^3 - +2 street, Long 
iand Ci tv. New York 

OPPORTUNITY ft ( a jj .surprise perfect, 
dime Robert SEinc, Louther, Carlisle, 
PermH 

ECUADOR'S L" ft. Consiitullon Issue. 
Si* different mint, ten cents. Approvals. 
Ncciido Stamp Co.. Box 4329. Washington. 
U C 



POPULAR MECHANICS ADVERTISING SECTION 
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NINE AlnnmlU from SrrJn. Guatemala, 
Lebanon, etc . and others from Occam ea. 
ManchuktiG Kenya, 5r 10 approval appli- 
cants. b \n r ke i\ Bok_ 4 J 8 - A . _Sa si T ranciaco, 
FREE:! Trial lour months' subaeriptionl 
3c imstagc . ' 'Btampis t. ' ' Hytid m an. Penu a, 
APPROVAL Sheets, 1 to 3 cents, and 
seta Try mint. Dorothy Letsch, 303 W. 

North Ave. , Milwaukee. Wis. 

ml .- ►■mii STAMPS' Clt-i I'T'.il ii:n" uppwf- 
als. Where. 1 PctfBeii's. Box 300. St Paul, 

Minn. _ 

WARTEP: All stamps Highest pricc-E 

Philatelic Service. Its NJ-WIU Street, New 
York City, 

li. s. c-nmmemonitivej. 25 different hr. 
c. p Sirgol, 2213 North 31 Street, Mil- 
wau kee, W U. 

BRITISH Colonies in-rS u ded — 10D irom 
fifty different countries, 10c. No approv- 
als . Elsea, I 3owh ng Preen . Ohio. 

UNITES States npprovab! ! Urissoiuiblf 1 
prices! service ! Bgsr 822, Minneapolis, 

Mi n n , 

25 DIFFERENT Canada ;k to approval 
applin-anls Maynard Sandman, D&5. Bris- 
tol, Conn , 

UNPICKED! IGO U. S. Revenues on 
riocu rn.pr.ki — lfld. 1 1 , 000 — 6Qc I , Ysnv ourhkE. 

H_y nd rnan^ Ft tansy ivtuli a. 

SPECIAL Offer— mo assorted Canada 
25c. Wynn Stamps. Lon don Can ada 

FOREIGN coin. 35 Egypt stamps. l’Sc 

Pflnter. M&i Robin. St. Loula. 

333 DIFFERENT. Cat value $4.50, dime 
with approval!!. Lockwood. Postal Box. 
Muskegon, Mi fll. 

IE AIRMAILS" 7i\ U. E. . airmail ap- 
provals. George Davis. Webster, hints 



JlOHItlES AND COLLECTIONS 



UNUSED Book match cover;?. 100 alt 
different %i 00 Free list Charles Edel- 
ttrun. 13 1IC Eoat 84, Cleveland, Ohio. 



FflOTU FINISH IN 0 



EXPERT Photo finish Log, On.p day serv- 
ice a genuine expensive Velax prints, two 
diiiihh-' weight professional enlargements, 
26c. Ex pert StndJaa. LaCrosse, Wis, 

12 HOUR' Service, Rail developed, 
printed, your choice two tixS Plateaynk 
enlargements, one enlargement colored or 
etched or hi reprintx for 25c com. Tit;- Ar- 
jtotA. Bog 330F. Minneapolis. Minnesota. 

ROLLS Developed. B prints an Velfiut. 25c. 
Deluxe Enlargement in IS" lock ruscl irutni 1 . 
l£9c. 3 far $1.00. Photoshop, Box 21B 

Augusta, pa. 

FILMS Developed , If) limits. 3 enlnrge. 
nn*n!.>. 25c. True Ml to. Dept. :h>. Des Moines. 
Iowa. 

QUICK Service — Rolls dcvdoptii. 8 guiir- 
nntced print*; 2 vtilftrgelmcn la: 25c coin 
OK Pho to Seri-ley. Q iT-iwu. Karans 

ROLLS Developed and printed U'C 
Trlal.^Qualily Piaufthera, Vflyw patt HI, 

RECOGNIZED As a leader for high 
quality hikI better service. Do not be mis- 
led. It Jii easy to Copy a rtaui: but hard to 
meet our superior quality. Roll developed, 
li guaranteed glistening prints and 2 en- 
largement* 25c. The old reliable American 
Photo Service, 2946M NiCGllEt, Minneap- 
olis. M i nn. 

same DAY Service: Roll developed, a 

glistening prints. 2 enlargement'? - 25c 
MLdwe+l Fhojo. n-5-t. Janes elite, Wis. 

MAKE Photography Pay. New book. 
*!.on. Popuin? M&ctuudcs.. 2 (HI E Ontario 
St . Chica go. 

ROLLS Developed £ prints, 2 enlarge- 
merits, 25fi. Mayfair, Box 261 -K, 'i'oludci 
Ohio. 



SNAPSHOT Folder with every roil dv- 
vflaped. -9 prints, painted enlargement -» 
£fjc. Reprint*. 3 l\ Fii*t service. Janes- 
ville Film. A- 54, J ane sville. Wisconsin, 

PROMPT Service— Quality work; 2 beau- 
tiful double weight si sons enlargement;?. 3 
guaranteed neverfade prints each roll. 25c 
Excel Ph tit a ger vie p, rjuhnqi i r. Inw u 

SNAPSHOTS In Colors— Rail dEvelaperi 
E natural coLor print.* — -25c. Natural rnlnr 
reprints — 3c. Amazingly beautiful, Not- 
tiral Color Photo. C-ii. Janes-villE. Wia. 

WilI.ahd's Gives your pteturesi a 
beauty treatment they're clear. brllLiant, 
full of life. Roil developed. 3 prlnu «ich 
negative 2i>c. Enjargement cotumn Wil- 
lard's. Box 3E:s6-A. Cleveland Heigh i* 
Ohio. 



ROLLS Developed and printed With l.wp 
hand colored entargflmen'Ls. 25f. C-ulor- 

graph. Dunnin g station, Chicago. 

TWENTY Reprint* Rpa developed 
mid two prli'it-^ each neiialive, 25c. Mail 
order* amy. Star Photos, iw N, Dearborn, 

Chicago. 

roll Developed, is guaranteed prints 
25c. Smart Photo, Wipcum. Minnesota. 

GUARANTEED. Flint developed, "ia 
I irhnts 35c. 2d prints Use- Quality Photo, 
Hutch litstm, Kaiisas^ 

BE Convinced — Glebe photos are im- 
Entcelled 8 Duo- Tone prints. 2 5xT im- 
large ruent, h. Send next roll 25c coin to 
□ lobe Photo Shop . La C rosse, wo, 

PROMPT BervLce, guaranteed work. 
Two beautiful portrait type double weight 
enlargementa, eight ncverfa-di; glo.-,:i print,*., 
eanh i£?S| 2fpr. Dirbuque Film Service, Du- 

buque, Iowa. 

ROLL Dcvt-hiped and B guamiiteed priDU 
Lncludmg two Cilia rtfCmehU. 25e Coin, 

Si i pe r S n a u:- ha L Winon a. M i tmeso tii 

FILMS Developed. Two benutllii! Bloasy, 
double weight, profession^] enlarge me nts 
and a prims all for 25 cents tom Re* 
prints i cents. Dependable quality ,uid 
tervicc. Allied Phot o Service Com pane , 

Drawer 2 89 I , Bpirta, Wlsc amsiiO- 

latest in plioio finish ms. Miniature 
rolls; developed nod printed r ixJ- 5c each 
print Radio Film, Lacrosse, Wisconsin . _ 
PROMPT Serv:re4 iloftft developed, fwc 
VeSox prints each negative I!Sc. Henrh 
Studios. Harris burs, Penn a. 

OFT The best. Roll developed, beautiful 
hand colored enlargement, S neverfade bo: ■ 
d* r prinhi, 25t COih. PrOtn.pt xervice. Sun 
Prml n S-ervicr. Drawer T. St P aul, btinn 
TWO Prints each v iiti every roll devel- 
oped. 25C. Very tine;;' quMItV' Reprints 
2c each. Brown Photo Company, [PH5-34 
Emerson. Minneapolis. Min nesota 
ROLLS Developed, two seta prints plus 
enlargement coupon 25c. Reprints 3c. Over 
lfli reprints STjC. Joiil’e SludiOL, Daven- 
port, Iowa. “Where the West Begins.'' 

ROLLS Dev elope l1. 2 prints each and 3 
I red cnlargeuiertt coupons. 25c; reprinlA. 
2o each; 100 or more, ic. Summer’s Stu- 

dio. Unionvillf. M o 

roll Developed and a bvaunru] Veiox 
iElo«!sy prints 25t coin or Siam os, Reprints 
?c each. Fotoprbnt Service;. Box E. Roan- 

obe. Va. 

FINER. Finishing. Rolls developed and 
printed, with onfl colored enlarge ment. or 
two profcssiunal enlftrgcmetils. All for fffie 
fcoinli. Genuine, nationally known, Moen- 
lune superior qooiily. MOcn Photo Service, 

La Crosse . Wit. 

TWO Glofloy enlargements. L coLorcd 
with roll 25c. Arhur Bevvicfi, Itt, Joliet. Ill 
ft DLLs Developtci — Two new Bean li tone 
□ubiwate professional enlEirgemcills. S 
guaranteed fadeless Bcatiiltunv prints. 25c. 
Giant Sndprllote. IuC., 667A. Greer. Bfiv, 
Wis . 

FOR Ti i e discriminating amateur, roll 
tf eve] oped ami carefully printed 25c, re- 
prihli Sc, Superior awsmamhlp, eamp 
day service, paramount Do.. 327 E P2ml 

St . New Yo rk 

f i(H. t.-H Developed- Two beautiful 5x7 
enlargements and H guaranteed never fade 
perfect tone prints. ’ 26c coin. Write for 
price l.M Elgin Photo Service Box B-U : 4. 
Elgin. III. 

5x7 "ENLARGEMENTS 10c 13 For 41.0 m 

Rolls L'Kperily di.". ■eloped. Carefully printed 
3sc. 34 hr. service, Frotw-tj t ion rpr free 
developing and printing mailed wnli rirder. 

FI :-010 ■ Uraf 1 . Ilnx hTnrll, Ca rif cm Ol 1 1 o. 

ROLLS Developed — One print and onc 
cniargement oT each exposure 25c Trial. 
Reprints 26 for 25c. Henry. 25 River 

Grove. Illin ois. ___ __ 

PHOTO Mill. Immediate service! no 
delay Rn]l developed, carefullv printed 
and! choice of two beautiful 5x7 double 
weight professional enlargement*, one 

I in ted enlargement, or oeb;JU reprint^ — for 
25e coin, "i'h* l J hato Mill, Box 12. Mln- 
neapnhs, M i n nespt a. 

ROLLS Developed, B prints. 25e coin. 
Reprints :ic each. G ; un il r™u and non* 
detail UiLiii glo.--;;.. M S. FlLOta Servk-. 
Bo x 107 MflUSlllOh. Ohio _ 

MILLIONS Now know 'TloJIytlnd! Mean* 
Better Prints." Two professional enlante- 
uirnts with trial rou— 25c. Fascinating 
premiums. Unepualed servic:' RqUv'Llil!:-, 
F- 1 25ft. Hollywood. Califnviiity 

YOUR Favorite snapshot colored. 10c 
coin find stamp EH to Service, P. G Box 
432. oak Park, III 



IMMEDIATE Sr-rvLcCt Belter p’Cturel. 
SLxii-e-n guaranteed prints from roil. 25r. 
One colored nr two plain enlargements and 
E guaranteed prints 25c sixteen reprints 
oulj 25c com. Cand;d rolls devoloiwd 1 ree 
— prints enlarged to 3x4 r only 4c each. 
Picturea sent buck same day film Is fe- 
ceived, American Studios, Box B. LaCrossc. 
Wig, ' 

2D REPRINTS 25c. 10D Reprints Si. 

Roll developed with 16 prints 25c. New- 

tone. 4, Maywood. 111. 

MAIL Your rolls to tilth center of the 
world Any is or B exposure roll developed 
find printed com. peLuxe enlargement 
coupon H-ee-r Photo Finishing Shop. Em. 
-3 FR. -1LI-X Oenoaee Valley Trust Bldg , 

Rochestrr. n, y ^The Camera cav. r ' 

t\ ' ENi A it ok M fc;M IS i Ins te ad ora; n ary 
print:-. i per roll tor 25c. Hilo. Yule. Oki.i 
ROLL Developed, eight highest qualify 
Vetox prints, wide panel vd borders, do luxe 
album two valuable enlargement coupons, 
premium catalogue, al! 25c. Knickerbocker 
For, os. I I’D West Silh, New Y uffc Ottf. 

HAVE Modern service. Modern quality, 
Modern prsei-s. Our modern me! hods give 
qiiLck service and brtghl euaroulecd rsever- 
Jade pictures. RoLI developed. Iti prints, 
25c. cpln; 16 reprints 2&c L'n targe ment 

coupon isend next roll or reprint order tn 
The Modern Fimshem, St. Paul, Mtnue- 

eotg. 

ROLL Developed, Hi-OIare-Tone prints, 
Deckle- Edge-Craft enlargement included. 
26c. Illinois Foto. 0-3t25 Milwaukee Ave. , 
Chi ca go, Illinois, 

ROLL Developed and printed. Two rm- 
largemelLts. One uf them in colors, all for 
25c coin The Pliotc Finisher, Station E, 
Boar JL Columbus. Ohio. 

FILMS Developed. 2 pflnU of each 2Sc. 
20 reprints 25c. Pine Fh&to, M-5131 Nc- 

va.4ft, Chlcft BQ- 

FREE Album and negative file and 2 en- 
lorgem^pt coupons with each roll d.fvc]- 
ppert B guaranteed prints 2!ie Memrllane 
Stud ins, Genera] P.O, Box 1566, Dept. F, 

New Yor k. 

IDEAL Photo. 25c par roll, finished with 
round corner prints Doupou and snapshot 
foLdi’r free with initial order Ideal Fho- 

ins, Box 2255-. Paterson. N,_ J. 

[.aUJaRORAFH Finishing, Five $ w xT' 
■enlargements 25c. Mtmat ire films di-vel- 
u|inil Kir Enlarged prints 2 t i "x4' r , 3’iC. 
c aTdiim i r haioe m, B n mm 1 1. N j 

BEAUTIFUL Oil cular-d enlargement, 
in d luxe (ramr with each roll developed 
25c com Speedy service. Rainbow Film 
Se rvice, LaCr pssp . Wis. 

FP E f i Bin e»]a elements, g prLnt., ev- 

y t y roll 25c so reprints 25ci 1 00, £1.00, 
Til men. A l bany, 55 r i s 

DEVELOPING And It beautiful double 
dircklc *fJo--s Velos print.-, 5x7 imlarRement, 
25c guarantee no fade. ELthart Photo 
Ser vice, Elkhart, I net. 

35MM. ROLLS Developed and goad «bot< 
enlarged to 3'-,x5' r . 3« ck ikj.su fl.oo, 
in expoauff^ flfle Ideal Furui, Ditnung- 
ham. A la _ 

20 REPRINTS 2Se. Films developed. 
]fi prints '25c Enlargements H>in--2;ic; 
5\“— Ulc. Law Photo, M-2£37 Neva. Chi- 
cago 

photo aim. immediate service r Ha 
delay ' Roll developed. Carefully printed 
and choice Of two beautiful 5x7 double 
svright prolessional enlargomorits. one tint- 
ed enlarge fnCnt. or eight reprints — 25c 
corn. The Photo Mill. Prut 634-12. Mln- 
neapol is. M i nne|Oift^ 

BEST Quality 6-8 exposure 2£te. Brawn, 
Bos laUD Niles Center, Illinois. 



r.tllEK.LS, PHOTO SUPPLIES 



CAMERAS- •■■5D Utters renalred Leather 
bellow* installed in folding nnh v]ev* cam- 
efikS Bellows made to order. United Uuiu- 
era. A-15 15 IJehntuU. Chicago 

BASS Umi&ual nualLty values: Huir nr 
full V. P. Dolly.. Cory non F:3 5 tens. Cam- 
pur shutter. Dew. S23. 75 2 s 'iX3 f 7 Zeis^ 
Volta F. P. and F., F ;6 3 leita, Automatic 
shut ter, F P. A. and ltO[der.H, 412.5(1. 
Sport DcFranne. full or hall 
F:3 8 Anastigmat with carrying case, 
£20.75. Dnllina II. coupled range finder, 
Radionar F:2.0 I CDS, Rapid CemtilU 
1/SflDth shutter. S49 75 ArsUs. Fr-S 5 lens. 
£12 5Q. Above and, lioltdredi ul Other bar- 
gains In Bh.-S Barsuinaram No. 235. a 
52- page boot, Monev with u smile gucif- 
0 ii (re. Biuis Camera com pan v, Dept AG. 
173 w. Madison St.., Chicago. UUnoU*. 
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POPULAR MECHANICS ADVERTISING SECTION 



DUPONT Superior panchromatic Somm. 
fMt t ttcngiuidi, 25 can. Sl,U5>. 

Opc.EC.iil Development Corpora uoi i . Lartiu 
monL New Y ork. _ i 

IF You eo io Mexico ask first lor pnees 
-end piimphle^ r.-r fittest (Jerana quality 
mm mure and other cuniecjis, mrwoniars. 
jiuivip cain-pras asm pr&jeeiore- roto Mati- , 
tel SlSC! R Rudiger, V Carranza 11 . P.O 
EPX H5R. Mexico Cuy.-lDa. Branch l 
Store; rs i lian a. B. C, - ' 

ATTENTION Photographer* [ Increase 
profits substantially by taking photo- 
copies feointnonlj? called pholo&tulsi with 
your regular Camera. No film, ho pri-ur; 
details free. The Barbour MariLifaf Hiring 
Co., Warren. Ohio . 

FREE! BOOK. '"Now to $?31 ^napshpia." 
Panin company, Canton, Ohm. 

' CAMERAS" Films, paper '25ft to - 351*, 
discount. Paramount Photo Divtssop. 321 
Fast sand St., New York. 

INCOME From your camera instead Ol 
Cxpcd-ie. Loir cdsl fabtne COUrte leaches 
you Lu make photographs for magazines, 
newspaper?!, advertisers Tremendous de- 
mand. Earn good money wherever you 
live, Free boot. Universal Photographers . 
Dep t. 10*. 3ft W. 33rd St . N ew - Y ork. 

HAVE You n camera 0 Send ten cents 
for recent number or our big magazine, 
showing how io make better pic cures and 
cum money. American Photography, l]«3 
camer a House. Boston. 17 Mass 

WE Purchase and accept in Iradc used 
photographic equipment. Send for bargHi.il 
list. FotOshop. I34R W, 32nd. New York 
City. 

YOUR Favorite picture processed by 
amazing new method on lovely box I Or 
cigarettes, jewelry, etc. Thrills everybody. 
Lasts lifetime. Send any print up to 
and §1. 5ft for each box desired. 
Money refunded ii not rtelighlrd Age o Us 
wanted Personal iz v-d Products, 3 0A West 
33rd St., New York 

A RG US Genuine cowhide leather 
Evemujy tttses. Special price *1.75. Guar- 
anteed, Elite * Co., BoK IDS. MunMIeJd. 
Ohio, 

CAMERA Bargains talari'. Get my 1R3H 
Hobby-grama. Hobby Man. Jeflereon. Iowa. 

CORONET MStiaet. the new H, MliHeam.' r 
post pitLd $2.5C1. Film G tsposures 20c CS. 
Gennert. Ini:.. 211 West 22nd SEreet New 
York City. N, Y. 

FREE illustrated Fh olographic A 3 marine 
tteti mt every r hi ng ph cu os ru uh i <■—* ini m ov - 
le cameras, tLituf,. lens on — at tre-mendouR ! 
•saving* i i i : 1 1 <:.i*t - n -e or ba real us new and 
used. All guaranteed. We ume your old 
camera or equipment in trade. Write tor 
Iree copy ol new Photograph te Almanac 
and money- saV Rig bargain hook — just put! 
Limited edLLion. Hurry r Central Camera 
Co., t Photographic Headquarters since 
jaDiil, 230 South Wabash. Dept. 3-K, Chi- 
aga. ' 

wanted — Cameras And equipment, 
fttate cpvid.it i on and price Jersey state 
Electric Com pany, Ehgjt frr-lh. New jL-rsey . 

MAKE Money in pilot orcraphy.. Learn 
Quickly at home. Spare or full time. Easy 
lilan. Previous eiperietlG: unncCc; -ary. 
Common school education sufficient- In- 
teresting booklet add requirements free. 
American school ni Photography, 3^113 
Michigan A^-e . Dept 3432. Chicago. 

CABft For amateur snapshrits! Thou- 
sands wanted. S3 tamp brings de Unite. Di- 
vision 3&l Inter .HA tlOElal photos; 32 South 
Hidal go. Alh ambra Calif ornia 

LIFELIKE Color id your photos. Easy 
wit Is Pyramid oil Color outfit; complete — 
pallet te. colors . Instructions, chans Bold 
on money refund basis. $ t . OD postpaid 
Doran. 2 Marine Avtmit, Brooklyn. H. Y. 

SPECIAL 1 Only 23c per roll expert! ? 
developed, beaptii Lilly printed anu 2 ■ ’iihbl- 
WatF ’ enlargements, also free eig-nrelte 
lighter! Limited offer expires August is!. 
New York Photo studio Post Office Bon 
BO 1 - F 1 Church Street Anne*, New York, 

N ¥ 



THIRD Dimensional n; Uchment fits any 
camera New invention- MumiloiiB lLtc- 
llfce pictures. SI CIO with complete instruc- 
tion*. EWpr rfe Aflqjiss! Mfg, Co.. G3AQ 
woodland Avf . FlUiadelph ia. Peru in _ _ 

FREE List. Pliotniraphic book.:; and 
bargains.. Argus Camerns S 12 . 50 . SIS, 523 
BOX Hk CchlHsOli, Kan sas . 

MAKE Money with your camera- New 
book, tells how 4t3 SDc. Popular 

Meehnnica rr^a. Room (C3S l 2CK! E On- 
tario st.. Chicago. 



MOTION PICTURES AND SOUND 
EQUIPMENT 



"HEFtE'S New.- [rent Bn--." A 52 -plage 
Cine B-urgainEram No. 234. A veritabia 
[-ncyciopEdia ol' motian picture apparatus, 
ft mm. end LI mm., ^itonf and sound 
Sound cameras. You must have a copy of 
tins book. It’ a hot oft the pioaa. Y'our 
eqpj is waiting Gun t delay, anti a end 
foy this valuable book. Dept A, Bass 
Camera Company. West Madison 

Street. Chicago, IJlJnoijj. 

BARGAINS! fimm. , Id mm. . tree litera- 
ture. Elder, B-739 1 Baylston. BoslPh, 

Meu;^ 

i-ICMM. TTTITeE. 2C Word. CetftlOfitue 
Cim-ihop. I si 2 FJedmotu. Cimrlvstou Wist 

Virginia. 

15ft TO 25ft Discount on still or mowe 
earner ft*.. Free circular Fare mount Co, H 
321 E 33-1 d st . New York City - _ 

TITLtSS, Kmm.-ltimm. . ReanDfpiiy hand 
lettered, printed; reasonable. Samples;- 
’’end" Lambert. H7-37 Beech Ave, r 

Pluihliw. tf. Y. 

NEW 2CH3-\Vatt fimm motor prujectora 
51IJ.5C1 prepaid. Free ilimn, Smm. bar- 
gain Bats. Hume M'ovies. Box 2lti, EaatPn, 

Pen v ia . 

VALUES Nbiw catalog featuring latest 
home moyic acocsaorh s and photo supplies, 
Postage 3c Hollywood Cine Film!; Distrib- 
utors . 7&a i_ £h i ns ft i I • 1 1 u i h jCL Okilf. 

MOVIE Fllmfi. Dovr-Iop ygurKrli. Um- 
vex. Eastman. Raw film wholesale, t.’iiem- 
Jcal samples JSo. l.,tkc Camera Exchange 
OAlTf. Ind. 

LEARN Motion picture theatre manage - 
ment. adveruslne. projection Free cata- 
log, Dive age. Theatre Institute. Finura, 
N. V. 

WHOLESALE — IGtitm. -#mm. Bargain- 
prams. Stamp. No-Wat-Ka, 153 Broad-r 
way. Paterson, N. J 
BIO Sale' 35m in. f:|r: : . P'n .wibr 
Deinsey. 1223 Bvrklvy. You rig.'; town. Ohio. 

S-JtHM. AIL latest etibiucla. silent unci 
kountL sale, rent- and eschsnge Filtnit 
rented everywhere. Free illustrated cuts - 
logue twii.ii sarupie film ISk.. > Garden Ex- 

Ciirni ge 317 Wi-tU- 50Ui. New Yor k 

3Sit1M Sound features sold, rented, ex- 
changed. P aul O akley. Nelson villfi, Ohio. 

SOUND Features arid shoris. 35mm only. 
Mo m;<:_ Bros. , Portsmouth . O hio 

200 FEET* ffimim. Film & LOO. Visual 
Products, 439 West 23 Street. New York 
City- 

AMUKRTllST lUmm. Camera film, SI. $3 
for 3'W f&ef snch.adLpg machlpc p royos. 1 ! lug. 
Daylight loading Weston Night Nonhnta- 
Llon. Two rolls S3. 50. Order now Hally- 
w no d Studios. South Gate. Cal if. 

COMPLETE lEmm. Rental library. Low 
rates. Shipped anywhere W r rite Jor new 
catalogue, Natl u pal Cinema Service 3 
g um Sireet . New York, 

IGHM. Nonhalfttiun film, ilfl ft. S3. 50. 
iucludinx prOCChsinp. Cope Studios. 3720 
South FiKUeroii. Los A n gele s. 

UNUSED Uni VPX Cine «81&. Pro- 
jectqr Si » 4 5, Pijn twc] [ . Wy ami ng, Penna. 

MOGULLS Removal &a!el Bem&iJon&l 
epee ill Is : 35 mm alide prOjevtar *3.50; 

35mm. porlublc S-O-F projector, 15 wafl 
amp filler, speaker SIS!! 50; H ftjf dob prb- 
tectOr sla-nd. fits ull 8-l6min. *5.85: Victor 
NO. 25 lCmm souiid projector, like nrw 
cpmplete S3 95; 35mm, Holmes projector, 
complete $5&: Safety 3amm. aublectii, com- 
plcieSL.75; I0& J 10mm. Jilm. Includes pro- 
ceaKipg S2.3II: sateen serech. 9x1?. 415 
K«Hient removal issUt:. new Barxaiueram, 
free. Eiuirm&Us sbund-silent rental library. 
T nudes uccejjied. Mogul is. 06- J West 4Sth. 
New Yo rk City 

MAKE Money with ' I'Jie World's tireat- 
e:--t Pansiuh Play. " Sound or silent Ifimm. 
H emeu way Film Cu 31 Church St.. Bqs- 
ton. Mass. 

NEW Fin tetter* simplify Romeo 

gaK-^orvi ce. F otchogue. Now York,. 

3&UM. TALKIES For Vent. Complete 
fIipw, feature, Cartuon. serial, ST.fMJ weak- 
ly. ’A'ith projvi-iOt 322.50. Motion Picture 
Exhibitors, 3B65 Writ I5ih Struei, Ciftvi - 
l and- Ohio. 

u;m"\L VELOTEX'. Perfect outdoor fliTn. 
50 It. roll* 41.20, JUU ft. 41.05 including 
process! ng. Sample free Voiutex Labora- 
tories. Qary^. Ind. 

35MM. BARGAINS! Projertors. Films. 
Twists. Colder Lira. 51 I & smith St. Louis, 
Obicago. 



EVERLASTING Movie titling teUcre, 
cast metal Circular and sample $q. Weft 
til run. fte.ilt- n Sluny J.-lanrt. Chirapo. 

GENERA Film, 10D feet for Univux., 
3-1 . (MJ postpaid FrouctslnB powdEra. Cir- 
culars. Fra m u dors. Davenpor t. Io^a. 

35WM. FILMS- Projectors List )0e 
iflin Ca pital PrudUC ttOn^ . Rc^eduJe. Km- 
1GMM ART Modeling, unique, exclusive, 
Stamp only. Seflel- Nt-w Braunfels, Texa^- 



s:\mos, supplies^ instruction 



BARGAINS; Wholesale prices on eland - 
Ord make radios, ret ragvra fare, washers, 
iange.5. sweepers and other appliances, 
Wti!v for fU-lCCS, Whalesaip Appliance 

Compan y. : ii 2 - 2 1st , T oledo , Ohm 

RADIO Engineering, brnadca&ling, avla- 
t|on and police radio, servicing, marine 
and Morse telegraphy taught thoroughly. 
A J L expenses low, C-ntaioR free. Dodge' & 

3 m ift tUtff. Ames St.._V ai paradH;p. Ind. 

AMATEUR Radio licenses, home study 
coursiv -n code and theory. Reasonable, 
efficient and thorough. Results guaran- 
teed- American Radio institute, 1430 
North Dearborn Parkway. Chicago. minOi 'i. 

LATEST Releases Votalion. DcCCa. Mclc- 
tone, Bluebird, $1.00 per dbivnl Victor. 
Brunswick. Columbia. 10c. 0 for *1,D0. 
Giant rndiO-phonopraph tAtalbg Ires. 
United Radio Company, 5ft -N M-uikOt St,. 
Newark. N. J . ’ 

PLANS 18 Distance rocord crystal sols 
with " Radi hbui trier' —year, 25-c. Labora- 
tories. 77MI-U East 3 4 th Oakland. Caill. 

RADIOS J Popular tnlike^ I 50ft discount. 
Rad i om an. Bom 452. Maryville. Teiin, 
AMAZING Pocket radio. Plugs in light 
^o-rkot, $ 2 . 9:5 post paid, guaraniee. Pocket 
Radio Mfg. Co., Post Omce Box C6. Phoe- 
nix, Ariz, 

RADIO BurguLius- clcCtricai apniiances. 
3iVC half. Free bulletin, Maek Brolhi:rS- f 
2045 Chicago Ave. . Chicago. 



MfSlU ANU IH SU’AI- TNATRUMENTS 



BONG WRITERS — Send best paema to- 
<1av. Re mar Stable ollL-r. Free rhyming 
dieUcmarv and Instruction book by famousi 
Broadway com poser, SomrwrUcrs Insti- 
Jute, 1234 -C Br oadw ay. New York . 

SONG Poems wanted Io be set to music. 
Free examination Send poems to McNeil, 
Bachelor of Music, 4 153 -PM B Van Ness, 
LOS A hgehis;, Calif , - 

SONGWRITERS Wanted immediately. 
Okn Warren, 1550 Broadway, New York: 
City. 

TERRIFIC Success. New copy righted 
emiTa-eS. Quick, thorough. Radio Method 
uf Fiuno JRZSft F.Q Bust 1024, Dept. 17, 
fan F raneteeo. 

SONGS — Arranged, re^twd by nr ranger 
■‘Cherry Blossom Lanu.'’ 4 ‘Gypsy Tea- 
room/' others. Send for details ffuro-idl 
Potter. 36l9i Pi Broadway. New Yn.rk._ 

EARN More' Learn modem muafe ar- 
ranglng by perianal correspondenec. Mel- 
mJlc Ma^iC Methods, P O. Bos 1297. New 
Orl eans, La. 

MUSIC Comp-or: c:d . arranged, songR. or- 
chefetfa, bund. Frank WLldt, Lancaster, 
Fen my l van la. ^ 

PIANO By ear Free booklet. Dn>'-V- 
Way. WpuJworth JiuiSdlng, De&rb&ra, 
Michigan., 

LATE Phonograph records, some new. 
rcum? slight 3y used. Fifty -$2,50 Davis 
Sales C om p any . Syraetige, Mew York 

CONG WRITERS Wanted, write lor free 
b ook indl&ua Song Bur eau. _ Salem, ind . 

MCSIC Composed to words. Wonderful 
i ^BmaUqrt. Barter Ere,';.. Oshkosh. Wts 

WRITE Songs. Big monev and rcpuca- 
r . on. wrtte fur information. J Gordon 
Pub. G o,. 2tn N _ B ov TIP, Are . Chicago. 

WANTED! LyriOS, melodics for songs. 
Wfi arrange publish, sell Sizrwrlor Song 
BUidlofl. Pjissalo. N. J. 

SONGS Published. Free melodies to 
poem#. Song-land, "PM, 1 ' Thomas ton, 
Mftlnt- 



LEARN Swing plana! Praia] brJhgS free 
tolricf CtlrisLcnscn, 7b 3 Kimball Hall, 
ChLcaao. ~ 

ACCORDIONS. All makes. dte- 

COdhte. Dulcet COnscrvatorv, Department 
L7, carntgie Ha ll N pw Yorlf. N, Y. 

VIOLINS — Handmade maaterpjpce^, best 
^liee Stradlvariti^. Free trial. John t-ehto, 
gan Fedro, calif. 
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POEM Writers, tongWT iters— Bend lor 
lnl'0 Rhytliing Dictionary. Songwriters' 
Guide. Subirul poem*. melodies toda} 
Jar bw iTiiirlelcs. BtiueriOT offpr. MMW Btu- 

difK, Dept, 33G. Portland, Ore. 

BONGW R ITERS ; Send, yaur pewm toaa> 
lor immediate consideration. Richard 
Brothem, 24 Woods B uilding, C hica go, 
POKMa’ wanted "Free in r- Sony. We pub- 
lish. Great Extern Thoffl lMU m, Ma rne. 

PROFESSIONAL EongiTFRcr aids nma- 
tears. Particulars, lor stamp. Sheri* in, 

Rnu&abte. Ca liforni a 

"~FLAY Piano by piano shorthand music 
Teach yours eh Very easy method. 51. WJ- 
Piano sh orthand Mu sic, B pfing flcld .__jr II 
SONGS Publish Jd. royally basis. W.C.M. 
Publishing Company. 343 Market Stre-fT. 

SAP Pra ntdaco. CaUTO Tnifl. 

MUSIC Written lb EOllB pot-nis. New 
Plan. Hcaly. 5421 Congres s, Chi ca.no. 

' MUSIC com posed to words. Rhyming 
pamphlet on request. Phonograph record 
ins of song*. Send poem. Studio Id, 
Keenan , adit I3eaeh_Bl Bridseport Conn 
“SONG' Writers. ' Send for publishing 
agreement McKinley Music PubSis tiers. 
1501 E. 55 th St., Chicago- 

BUSINESS OPPORTUNITIES 



Bu&intM 
Write today, 
42 305 West 3th, 1-os Ah- 



START Your own pleas unit profitable 
business at home, spare time. Begin on 
"shoo Hiring. " soon far mdetJCndcnt j:hJ 
happy- FTW booklet "Key to 
OpportUni ties ' r ehjjI nl ns 
Mosher. Btac 7 

gelea . caiil- 

RUBBER Mold bargains! Stamp brings 
catalog. Coloni al A rt, Perr y. P P- 

"MAKE Mirrors at home. 1 ' Big p rents. 
Little outlay. AIfo cm DOSS, grind— foil, 
cold leaf fro&i, chn> mud make imitation 
stained glass. Instruction course St. 00. 
TScstovall. 4047-RM N , Whipple, Chicago. 

MAKE Mont\ 'jiianni acta ring now budd- 
ing material, Low in cost, permanent ai- 
tra-clive. Big growing market. Equipment 
£25.00 up. Equipment C o.. Hollan d. Mich. 

HERE 3 A real opportunity. if you want 
a business of your own that Is substantia! 
money maker tight now and has (mli.mli rd 
tiiturc and If t-qu have cash to otp- 
i-ra-te a business in an industry winch 
Reger Batraon predicts will, in ten years* 
b<* larger than automobile induslrl is to- 
day write Department 2fi. Box IfiT, Lafay- 
ette, Indiana, for comp lete det ails. 

RUN" A" local business'' of i‘«Uf o\wn— tie 
independent. Send for free literature on 
-The Art of Making and Apply Lug Plas- 
tltei." A wonder product that provides 
tremendous p^si bill tics. Nu-Tex Inritis- 
triBS. 3 02 1 i_l ,<we 13 HI . ,_V* nd i”u- 1 ft . Penn a. 

FORMULAS — Fa-t SCEling products, 
Ouarapteed. Laboratory trstod._ Lowest 
prices., Ualalog free. Kcmico, 55G. Pmrk 

Rldflf. I13 ._ 

STF-AiiY Cciili Income operating latest 
mail order plan, oeiajls 3c stamp Earle 
5 myth, 21 0& Gilles Street* Wilmington. 

Delaware, 

PURE Liquid rubber. $i.Muum t Mold 
tnaKLnp Instructions free. Novelty Supply 

Co, . Grayling, Mich] gun, 

iOjMO'i HOME Business. Send Stamp. 
Fred Hur Nman . Pl y m om h. N. li 

WORLD’S Tiniest handc&rved camel 
parses through 2" needle jl.od Mdil- 
waL&. Third BbO lwada 3ST. Bombay 2. 

' MEXICAN Feather pictures. TftQT prof- 
II, easy sales. 50c i stamps l brim: ^2.oo 
worth samples, details, Refunded Jf un- 
satisfied. Mexicanurt-M, AparEado 1593. 

MeaiEO City. 

"RESULT Goiter." 1 monthly miiKhdtie 
of money mating opportunJ lies, copy 10c. 
George Fenner. USlfl Lucia. Louisville. K y. 

FASCINATING 'Business. Repair, ad- 
just typewriter?, adding machines. Learn 
easily at homo from factory expert. . Earn 
up to iiS.flft daily Complete inslmcttom 
covering all makes S3. "0 pod e paid or sent 
COD Adding Mach me Equipment Serv- 
ice. 3fl 0l_ M Lchi pan . Df pi 343C . Ch fcag o. 
“SAVE Money. Electric shaver s-i.t&i 
Chemi-Grow Si. DO; office supplies, money 
making books. stamp brmgs tolcjers, 

Light nl a g Speed s. Htr eator. I ll tnoj r 

INSURE Against failure Start manu- 
Taci unrig mail order business ineKpcnfiiTe- 
]y; complete details' and 31,00 group Rare- 
fire formulas iflc. Jen ni exes . 142!} Eutaw 
Place. Baltimore. Md _____ 

“ -R.E5IL YER JNG Mirrohs" and 5ft other 
moneymakers; 10c. Ideal Service. iTft-M. 
Fark Ruler. Ill, 



STOP Es peri ments ok I’ll F-how you how 
to make a fortune without capital T did. 
Yb.j can. Stamp appreciated Pens, iflT-G, 

Eadt ROCllcater. N. Y, ^ 

BUY Sweetmeats i r a book :.ou dhoti Id 
uw-ii. pncefa.ua. e ounce lie. Mgr., wki- 

hampl&ii. L, I.. N. Y. 

USED Fopcorti poppers, earmnelcora 
equlpcttent. Nortluyde, 1534 - 19th. Pes 

Muibcs, lows.. 

PIG Fay made ironx mail order business 
in home, office, Write. Wm. Strauss, 

O’.X 1 1 -- Wf-Sl V ;'s 

OVER. 20 Moneymaking opporl uni ties 
with oilier vtllitAblt: itlfpri-rtatlon on hOW 
!o got dullara in mail dftilv Dim*- and 
stamp. Johnson, 12G-M Lexlngt«n Avt.. 

New York. 

RUBBER Mold bargains! Btamp brings 

catalog. Colon iA l Art, Der ry, N- H. 

MAKE Money. Mail order. I do you 
can. Details, rtinie. Chapman. Victor 
i E i ; ..- ! ] S ■ I . r.flham , Wash'* 

manufacture prom pno-^phniene. 
Cleaning ftind. tc gallon; bleach 2c gallon; 
band F0BP 2c pound; mnf t^n last sellers 
sample 25c Details free. Western, 3di5 
Dc-nl!*oi; A'. r-, Cleveland. O 

'TWELVE fl3> Money making plans, "m- 
cludinK irer plans.'* for 50c. United Dis- 
trLbutons, 32 Everett Street, Lvrtbrook, 

N. Y. 

"SUCCESS Beacon.' 53 pages* Money- 
making schemes, ideas □ ppor turn ties , 

Throe, Jay. Publishers. 5ft?4-p Kenwood, 
Ch i eago. 

OPERATE! Profitable “rflulc 1 ' lour o0>m- 
nartmcnti \ cudor-s. Small Investment, 
Penny Kins, 1 23 3D Chouteau £l LouLi. 

where" to buy it lowest wholesale 
u rices, information free Yoreim. Box 

P-3H2, Bayonne. N. J. 

MAKE Money growing vegeta bLea, fruits, 
flower:;, plants without ^oil. Use only wa- 
ter and chemicals, complete forttyusa Acid 
process si, Oft, Kernixal, na. Park Ridge. 

in 

START profitable hull] ordur business, 
"Mail Order Succew." 2e page? facts, 
tdeah. method* Of getting profitable re- 
turns on every dollar invested- Dime 

Malt Plan Bureau. FIHmors. N, Y. 

LEARN The Uhw«n and make bin 
money, inside legal information 25c. 
llept B. 234 Hi) rat Bldg. BrilLdu. N Y 

KAR-O'MEL, Ten other popcorn for- 
mulas. including cheese, di roc Lions, etc 

J. 2 nil. lh el z, "L'oirdo. O hio. 

BE SticoHftul In business. Learn etc- 
rt:«' rvta r v and guiding principles irom ex- 
pert Don i Itfct 1 time and money experi- 
ment lug; study and win coni piece course 
reasonable. Free bookie'. Gardner * 
Gardner. 212 -A Eighth, S.W.. Cedar Hap- 
Ida. IpWu 

DOLLAR Profit Oti dollar mail SAlO. 
Suit’s guaranteed. Stamp brings details. 
Adams, 95 Stcelftwamia, Laekawnirna. 

K. Y, 



FLASTE^ Industries offers mdustrtoitM 
m?n on opportunity to start a bu^ineas of 
Ll:/. It own. manufacturing art goods, dov- 
el ties, souvenirs, etc., in Plaetcx and mar- 
ble imitation. 5c tuntcriul makes SI arti- 
cles. Rubber moulds furnished; for apned 
production. Small investment brings tug 
returns. You are Just in tsm-' for big whole- 
saic sen-son now slarting. Write for inter- 
I'Ftitlfi booklet mailed free. Plastex Ind:is- 
irlcS, Dept. A. 311E5 Washington Art., New 
Y ork. 

HOW And where to obtain capital fully 
explained, free particulars. Star Service, 
WapajEotieta, Ohio , 

COLOR Contretf F-urface with ehemieal 
solutions. Bi’WUlilUl pottery without 
moulds. Garden wishing -wells. Stucco 
rode Glaring Concrete. Sample 10c. Hol- 
lvwood Cement Craft, 9527 Wdudertand, 
Hollywood. Cali for nia 

LIQUID Marble — anyone mu make’ Col- 
orful., glased t Moulded, bruKhrrl, sprayed. 
1'f ubberlaa Do moulds. Composition Jltwriny 
BjH . money in these 1 Particulars froe. 
Marblelzjng Bervlep, Edwards v til e. H I 

107 WAYS To make money, in home or 
office, business Of your own. Full particu- 
lars free. ElUr Co.. 214 Grand St., New 
York. 

AFTERNOONS Frae Tor outdoors, shows, 
4340 month home. Unique plans, No UD- 
vasal n*. Prepare for surprise. F'ciSiO-F. 
Station D. L os _AngelBK. _ 

DONUT. Potato chip, ClircXcd pop corn. 
Home made. BJg profits. VtiiiderpOl, 
Springfield. Ohio, 



WE SLhrt VoiL in business., f Ornish! na 
outllta and Lnstructmiij. opr rati mi Special- 
ly Candy Factory home. Men and women, 
earn 525 up to 560 weekly, a] l or spare 
lime. |Obr 2&th year,) Kook let fret. 
\V_ Hillyer Ragsdale, Inc., Drawer 4. East 
Oivinge. N. .1 _ 

SUCCEED With your products. Make- 
sell them. Formulas. Processes. Accurate 
Linalyscs. Catalog free. B. Th&iLy Co.. 

Waffln ngtpn, Q. C, 

PROFIT A BLE Hom« busing. Leglti- 
pi ate. No can voting. Mav-wood Fublhsh- 
rrg. F^ST3 B roadwa y, New York._ 

SELL By mail, Boqfef. novelties. liar- 
vains! B:g profits ! Particulars tree. 

fl Eitcp. n. WeUi. ddcwm 

FREE Bwklct dej§CrLbi.'s IftT pJich-s for 
making S20-iidft weekly, in home or onlce. 

L.n.4-Mne5s or your own Elite Co., 214 Grand 

.St . Nw York, 

[ WANT To srnd you prrai m the won- 
dei'ful pulling power oE Popular Mechanics. 
Magaxlne'9 cJaasilfied pages What's yaur 
propos Hi 013 7 Write me todnv, F W. John- 
*on. Muhdger Classified Adverti^Jne. 26ft 

E. O ntario fit. . ChiCftgQ. III. 

CHARTERS; Delaware: best, cheapest": 
free [or ms* Colon Lid charter Co,. Wfilming- 

t on. Del. 

J7EL AWARE Charters: Complete service 
s:l5i. Submitted farms. Chiu. G. GbVer, 

Tnc. . Wilmington. Del 

ARTIFICIAL Marble sapllary Tflacirins, 
ruction covers ne wood or cement floor- 
ing >- inch thick, fireproof. Oil colors, law 
cost. erSiRmentft! ea.?ttne roncrctE. plaster, 
papier-mache garden .umiiuTc. statuary, 
flexible molds, particulars free. Chris 
Mahler. Ehnont. N . Y 

MAIL Order business Is j'mir opportUliltF, 
Manv bevau small, how earn thousand* 
yearly. No pCrtonal coatnef. Boundla-vj 
appartunitic.s. Have hod over 30 years en- 
pfirience: wJH help you succeed. Send 25c 
for valuable booklets, none free. B. Brt- 
pis-pr,, 257 Q, 11-it. Phila del phia. 

iftO PROFITABLE Moil order and local 
plans. Gilbert Supply, 1107 Broadway, 
New York. 

MONEY Making plans to fit y'uur needs. 
Particulars free. Select Books. 2732 WOOd- 
burn A vc. . Cfineln nm ti. Ohi n 

M. M. sarnfid 4267, three weeks, raising 
mu-s brooms in cellar' Exceptional but 
your cellar, shed perhaps suitable We buy 
crops, Book free. United, 3B4& Lincoln 
Avc.. Dept. Sft. Cfineaeo _ 

425 [i STARTS “Chain'* of penny ffum 
and confection vending machines; steady 
cash income. Dct*ib=. free Robbins Cn , 
IS41F Eh-Knlb Avc.. Brooklyn, N^w York 

UNBELIEVABLE PrOfltr 'utL limited mar- 
ket. Inst ruct:uu ,: limplv bdULly iluc! health 
product. Dollar. Esaaness co Beaver- 
ton. Ore. 

&ELL Snow balls. Own a business — 
4 rife, profit. Outfits 54.75 up Circular 
free. Instruct j om 10c. Snowball Com- 
pany, Riverview, .lackronvllle, Fla, 

ARC welder bargains, used, trade-ins, 
rentals, demons! ratora. Write for price 
list. The Lincoln Electric Co., Room 21, 
Cleveland, Ohio. 



MAKE Your spare time profi table Free 
details.. Key Systems, 18 Dclmont St.. 
Staten Island. N Y 



SELL By mail Irorn home, spare time. 
En-W, Simple: no personal contacts. Un- 
limited Cpportunltics throughout nnLlon. 
Nmw revolutionary pian S2 55 Starts you 
with everything needed No get rich quick 
scheme. Gat sample, particular?. 2Se. 
Nothing free. Specially Service-;, Bo* 5l6. 
Mintaeapolis. 

COLOR-OLAZRp Concrete pgtklT, tiles, 
walls. New method No molds. Use only 
R-cmd, CEm'nt, cheap materials. Money- 
makinc busuiK-:;-- for men Cotorplate, de- 
tails free. National Potteries, 13 Wv£ t 
Sftth. Minnea polis Minn. 

INVENTORS — Small ideas may have 
large commercial posfl bill ties . Write iii for 
free book, "Patent Guide fur the inven- 
tor" and '"Record of Invention’* form. 
Delays ara danserouK in patent matters 
f ree Information on how to proceed, Clar- 
ence A. O'Brien and Hyman Herman, 5B-E 
jkds ms Bld g .. W as hing t on, P. C. 

150,0ft WEEKLY! Operate mail order 
buElne&s for Froduct furnished. Irun- 
5n-E«‘n. Ml Washti^lon Oh;:i 

PROFIT A BI E ITumc mail h : ls : r... fully 

equipped, ;2.ft5 ((15 on value S. Enormous 

rt L tUtns. Product detail*. 25c. Thompson, 
BOX 241, DU Slltli. Minn, 
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POPULAR MECHANICS ADVERTISING SECTION 



wri You mafc A ‘So Ia*t week'! Does vour 

Jab oJTei' you e > n E future? ir QOt, Why nor 
.-tar*. a 4 ' ii r.i I taaJ business ol vottr ou ;i 
Li tlk 1 or no capital needed Handle line 
iSOi) ii n 1 ! ona Lly advert LEEd SC-IOC products 
fihOV ju:.-, ne-TV plan Lor increasing 

i-uEv-i nnd proflu. Handle cvi-rytiUi : j froth 
your home at svirt, Chance Id operate one 
bf Our Salver Fleet service trucks. Facts 
irec. World S Products CG. r Dept BUHI 

Spencer, lad, 

YOU'LL Like real] vrrtrtjf mirrors, ayro- 
parts, reflectors, making Chipped glass 
■.ign?<, Write, £prink!e, Plater.. LIT, Mar!- 

mil Indiana. ' 

MONEY In butterflies., UiOtilS. See Sin- 
Cla i T [>j^i'il a v Ad vertj'i eme nt OR page HA 
OPEHAtE Electric SimonUlng slattool 
Cash in on labor-savim? invention, Only 
839.50. Should net ynn approximately 
$300-3400 month write BlssoU'S MdfiU- 
iOClutlnff. 33HJ-P Archer, Chicago. Deal- 

era wanted. 

i 3 i tOt'i'i'A tiLK Moneymaking plans. Lit- 
erature free. Silvester. BX23T Old Bridge. 

ft. J. 

REVOLUTIONARY New industry can 
make you independent, GrflW vegetables, 
flowers, Without soil. year round. small 
spucr. Supplv chemicals. mstrurtlons, 
formuSa, bibliography- -all 31.no postpaid. 
C hemi- C tilth r r, 4 701 -PM FT. erid an . Chi- 
cago, 

PROFIT Willd new products. Make. Sell, 
relent. Analysis. Rirvmrch. Guaranteed 
iiirimtJas. Biggest eiitalug free. Special 
price:-,. Leads. Gibson Laboratory. Chem- 

IJts._IiD- E 142 a unnysidE. Chicago. 

"“ORDERS Wailing I Help US All tremen- 
dous demand tor easily cost, yxpenstie- 
lonking, amaas ncl y beau Lift!]. mother-of- 
pearl -like. translucent Finns 1 4 Ware Noth- 
ing’ like it, cm -workers waniitd — Wo need 
fastings, Rich □blent d'art free. Stamp 
brings details, Kmart Studios. 9 Indian 

Churc h Road. B uffa lo. New YotIc. 

NIFTY Compass combined wnh inagr.i- 
fyjnjj glass or nnrror. 15c. Ralph Brook-s, 

Ark ansrt a F . W is. 

MA K 1- Weekly; home, office, etc 

206 plans. Particulars free Stamford, 
Riverside Drive, New York. 

" read Millet s advertisement t Formulas 
column) Motuv success, security! No 
uncertain 110 .*: youTJ profit! Miller, Chem- 
ist. Tumps. Fl ori da, 

SELL Best cun [y d rod tv SiinipL'-> 5 1 ■•=i ■. 
Box S51£l, San Juhiu P. R. _ 

" "make Rustic pottery. Raniculant ioc. 
Fran k H. P flucet t. B ox Po re*. Pal 
H YDR OPONTCS " Owe slants and flow- 
er* without SOU Chemical crop culture 
Interesting. ■'tlucat.Sem.al. Unusual yields. 
Formulas. Mis true tions and selected bib- 
LKHPaphy. 31- Hydroponics, Bex 1513, 

Gu t hrie. K y. 

GROW Your own EiuHigli for 15 

lbs., 23c roLii. Borns. 336 So. IGtll, New- 
ark, N.J. 

START Your own ■bu.sme.su: heme. etc. 
Making &2.H-S75 w-eeklv 205 plans. Par- 
tic u la ra free. Siam lord. B«-F Riverside 

Drive, New York. 

DOLLAR Dill pu?s you in mm] order 
husiiiess; remit now ar pn*tcard Itoad- 
hiatl’s Guide. 57 Miller tllrig Toledo, Ohm . 

QUIT Playing at the mail order busi- 
ne.ss! Make real lUOUry — Others nrv r 
■•fSCIhn word I alio," 3 c. Dr. BWfftr Insert, 

Station “ft," Los AngcU 1 * _ 

CHIPPING GUivs signs. Booklet free. 
Be ypr^d ge , 1 60-23 P Locust. Jamaica. N. Y. 

MAKE Photo rlng-S i-'iee I'-mes V'ltii 
course tl.m. PulltJte Company, U1& South 

aa street , Omaha. Nebraska. 

MAKE Art Ificjal marble, glared lilcs. mi- 
CCiliny. Tablplupa, plaques. rLQors. honca, 
hovel tie?. Hard, fin -proof. iHexpEn^iVe. 
Cement secret--! Brlll]ant tile and linuud 
rubber samples 3c. John A. Payn. 3i5 
OrandP Vista Avenue, Los An geles. Calif. 

AMAZING- New. economic iilant fer- 
tilizer. SSc Ranquiat Co. . Pomeroy, IOWfl. 

SOAP Making. Lcftrn at home. Cwu- 
pleto formulas. No machinery Deeded 
Stamp appreciated Fosi'ta, ifEUoA Bart- 
lr-i l, Milwa ukee, Wisconsin. 

EXTRAORDINARY Flowers, .superb veg- 
etable? iroiu BuuerprnwLh. solution. Fcr- 
mnla. complete Instructions. S3 00 COr;- 
.-.I’m n EnginpcTs, Jaekson, Michigan, 

lonn- : FROI-'lTI f EIk 32-Pftge Book" 

t 1 ' 1 ] Is you bow to make it in yuilr Spare 
(3 me manufacturing art novel Lies Send 
dime or, send Si. S3 lor our hs-sinners kit. 
regular 83 75 value I EtewarL's Bludio. 
1927 Wilcox. Chicago. 



FREE CLreillArS dekflT^I bi n« lUilLdred? of 
money tunning om>ort\amiif!i by mr-.il Vick- 
er'e, IK-pt. fm-l p clifyjmsiisvtlle. Weat 

Virgin] a. 

G MAIL Order unisaaines, including all 
you must know about mu LI order business 
IQc. Arniand Cartier, 31 Cumberland BE.. 

Woonsocket, R. I. 

OPPORTUNITIES Apk'nlv ' Money- 
makm thiir. 'click'' [ umisdal "idea" 
M.-rvicef Purtlcuiara iree! Cce-Tvc Coin- 
pariy. P-1-D7& Madison Bt.. Brooklyn, N. Y. 

RECENT uevetopmenia m earthworm 
market? air- InlereslUng, tncestlgate, Cii!- 
iiornia Earthworm Farm,s, Hiklilaud Park, 

Los A ngeles. 

like To draw 1 Earn steady income 
traesng and dui) li eating advertising car- 
t oona. Ad-B e rvico. A rgyle ._ Wis . 

MAKE MarOCHe flooring with mitsllc in 
rtiitur?,. Sell io builders or do work your- 
=ietl Thirty years experience In Canada 
As e items, wn n \ t fl Wn t e Ma r b li t e f loorlbg, 
Tfi Ki.itrtsco-i ltd . Toro nto, Canada 
$I.OOO.ODQ IDEA, The secret haw to re- 
move thine from clothes. DstatLs free. 
Leon. 31 New York A , i ■ . A ' \ " - 
B Vears Experience teaching success - 
liii dejH'hdabli' mail order selling. Abso- 
lute satisfaction guarfiTitcL-d Get valuable 
plana, formulas, boaklct. particulars 25c. 
Nothing tree. Shenl, Box 263. Duluth. 

Mtimewtn, 

BE Indcprndt-nt. Icnrn truss fLltljTg, lu- 
terestuiB. > 1 1 e money maker. Bend 10 cents 
for chart and fundamental principles of 
hernia. Holdfasi Truss Ca . 2l7 - 12th 
Bt., Oakland, Calif, 



MONEYMAKING OPPORTUNITIES 



YOUR NRjnfe-5.n00 mailing lists — 25c 
Got samples, opportunities galore from aL3 
over world. Fines, 5 b:.s-P Monroe, Brook- 
Ivn N v. 

START Mailorder business, DetHia free. 
Pederson, 1609 ijj East Fifth. Dtlltlfh, Mlntl. 

OROW Without soil — Flowers, vch-? ta- 
bles, plonLs. Year remnd, anywhere. Only 
water and common chemicals used. For- 
mula SI ftp, Bestpvpll. 4(W 7- W North 

Whipple St . Chicago. 

t J OP Squealing — Start crowing! Work 
tnorfijugs home- euuniey drives or movies 
— afternoons! No canvassing! Folio- A. 
Btatlnn ‘'D," Loei Angeles. 

MILLIONS Jobless! Get dollars in mail 
daily, like Wc do. for amazing employment 
information Keep money] we fill your 
Drdvr .1 free. Stamp brings details. Co- 
Operative Service, ^7_S wan, BulIato,_N. Y. 

MAN in each Lawn to plate auto part?, 
reflectors, bltyclcE, A* Lures, mirt'ors. by 
late method. Simple ploti of tnftnufaftur- 
isns .it home starts you m good paying bus- 
i!ie:- Free particulars and proof. 1 ?. GLm- 

UieHil Co, , Ayr, N. DflCfttur, III. 

RAISE Earthworms lor profit, mforma- 
rson I rev. stamp appreciated. Bureau Zm- 
kiijico) Research, 3P5A Broadway, Feori*, 

MOULDS. Guaranteed, for cantina toy 
F.aldiftrsi r,ndmna L trappen warships, sink- 
er moulds, 2*4 kinds. Send 6c for illnstrat- 
eafalDgue. Henry c. Bchlercke. 643 Spen- 
cer, Ghent, N Y, 

m' PLANS Far making S2D-M0Q weekly 
in homo cr uftlcc butum-siT ol your Own. 
Descriptive booklet fret" Elite Co, 214 

Gran d SL . New Y orfc. 

WHOLESALE Source? sun rifH? anietes. 
Free directory. May wood e. 925 Broadway, 

New York, 

HE indi'pt'nden 1 ! , dune brings copy of 
52 pace opportunity forum, tree bu&fcne^H 
plan and dozens o; money making chanem, 
Chas. Snuouer, 324 Su. LOth St . Minne- 
apolis, Mlpa 

INDEPENDENCE Carl he yours HOW ! 

Advance RnantlaLy. Work Tor yourself 
Send tor free lilctuture. LiLcrSrv Sulci, 

iflB Market, Hamjltan, Canada. 

PRO YEN Formula, 3 plans, 26c. L. W. 

Br y ce , Rnnc evt rle, W. ■ 

I Pc PACKAGE Orangcolo mage* gallon 
delicious otJttiKv nuvor drink -Send dime. 
GO i a cr . 6538 _NOr th MA ptcwoofl _ Ch magp, 

FFtEK l Celebrating -3 Oth year, publisher 
"Schemar/ 1 Alliance. Ohio, presents dol- 
lar check to each -sending 25d Tor three 
topics, different — coma L its schemes?, ideas. 
bufrirwM* appami ni U v* c nr 1 1 ui ia^ : i 

MILLION Articles. Buy wholesale. Val- 
uable directory 1 0*£r. Ideal Service, Park 
Ridge, HI 

MONEY Jn butterftlea. moths. See Sin- 
clair Display Advertisement on page 1.4 A. 



MAILORDER Opiiort unities. Attractive 
novelty diitidv plan; 5C. llaufeltU, AtallS- 

*a. Iow a,;. 

i tie a it L NOS copy Nftt i Pint L Mill 1 Orde r 
News. Three nionoiH 2&C- 13 ojc nlJPMU. 

Roanoke, Virginia. 

IMMEDIATE Cash income, advertising! 
Particulars dime. M. Benton. Lsbr^rty, 
N. Y. 

EXCET..LENT Mailorder opportunity. De- 
tatli SlAmji J3 Service. 12d Lexineton. 

New Y ork, 

YOU'LL Like reslIvcTing mirrors, auto*- 
parts, reflector?, mukiim chipped gifts? 
?-i v ua. write, Sprinkle, PI & ter, 287, Ma- 

ncn. Indiana 

’■ ■ PROG K ISSSI Vt; 5 H l win ns V m ,1 gakit le 
Money mn k i ng oppopr t u nines i L Qc i . Bos 

■43B. K Pnmtt, Mlaaoun. 

Earn Money collecting reptHea. toads, 
frogs. We buy all '.'arielU'.-, Splendid op- 
rrorl unity. Information free. liioltHfic&l 
Reaenrch Laboratories, peju, ii a. Sprliig- 
flcld, Mfsson ri . 

FREE! "World's Fair Highlights. 1 h 

Money milking proposition. Richards.. 291) 

Briiad way , New York, 

OPERATE Mail order business cm SI M 
tiipLtal stamp appreciated Williamson, 

917 Walnu t, McKeea pot L Fenna. 

MAKE $19.04) Dally stamping names an 
keycheclts Sample and in5,tiurt ions. 25c. 
Bonn CO., BOk EG -PM, Wilkos-Burre. 

Fern a, 

OPPORTUNITIES. Money m’fskirtg pluii?. 
profitable ideas formula and trade secret 
Choice selection. Local or mailorder. Farm 
* Home Industries, is« Seneca, Garden- 

Vtllc, New Y ork. 

DE Independent t Make J25-S7S weekly, 
your own busings. 205 ways. Free p&ruo 
tilei ra Stamford, S3g-F Riverside Drive, 

New York. 

■START NOW. Make money niunufactur- 
■ ttg art objeela. book ends, artificial mar- 
hi i 1 rubber molds that need no greasing. 
Free particulars. Plastic Aft*. Homewooq, 

Ala 

GET Dollar bills, quartiTS by mail ga- 
lore. Nearly nil profit. Particulars free. 
Stamp apprecLal r-d ViCter's. Dept PM-2, 

Oil a y m a risvi lie . We st Ylreinla. 

FREF !90 W under fuJ business, mml- 
n-ffler SU'id home Wurk moneymaking oifarii 
Lew-la Co.. B2B-C Ca r penter . Oak Park 111. 

analysis, Research. Nnst matnn- 
terd formulas, ihggesi catalog free Spe- 
dial prices, lead*. Gibson Laboratory, 
ChcmisL?, CS-1I42 Sutinyslde, Ctnicago. 



FORMULAS, PLANS. ETC. 



Atakf PnUshpads. Quick seller. For- 
muli 2 iic coin Auto ijoti>ii formula includ- 
ed. Any formula S6c, Louran, Box 755, 
Rnekland. Malm?. 

’ANYTHING In 'FormTiHh “j]“fi(l^ac)T 
FLv £3 60 fSatisfactiun gu are n teed ) 
Research Bureau. 1 00 Chelaes, Chari as - 

tuvVn, MasaaehUaetta. ' 

GUARANTEED Formulas— New fist Bell- 
ms, Non i 1 better. Lowest prices Catalog 

free Kemico. 4?G. Park Ridge ill 

money Making plans’ For nuila hooks! 
Details, postal. Rogers Waverly, Va. 

ORDER Yuur furmulaa from esparieneed 
cliom L;Cs Anything nual^'sed. Duplication 
iuurfthleed. Cameron Rosea rcti Chemists. 
32H 3 E Mtehigan, Indianapolis, Indiana. 

mo MONEYMAKING Formulas 26c. De- 
scriptive literature free. Harvey Tccpic. 

Decatur, ind. 

NEWEST Formulas, all linos. CataLnir 

free. Hodge Lab-, Elkhart. Ind._ 

ICELE3S Ice! Colder! Cleaner! Cheap- 
er! IhstrUCtiOna, 25d. Dully, Covington, 

Ky 

WATERLESS Soap BTiaranteedi. cle^n 
dirtiest hands m AmerLca Formula 31 
Jerome Jon?.-;. ITnlli Alaba ma. 

FORMULAS: 15 PrPVen mpneymaklng 

formulas SI. 00. r Nnf ktMlt- formula cam- 
logue stuff i , real LinusuaJ ofters List tree. 
Marvel Laboratories. 6G29 No. Maplewood. 
Chicago. _ 

THAXLY Formulas for perfect product?). 
AocurRle analysis a-ssurod Resuttful re- 
search. Catalog free, ». Thaxly Co,, 
vvaMiihgton- u C- 

FORMULAS. Latest money rnakors , LH- 
ornture free, Belfort, 4IH3 N. Keeler. Chl- 

cago. 

TWELVE L ruijimg formulas for growing 
all kinds plants Without soil process Lully 
t;xp]iiin':d, $1 09 Lclaud 47Q1-PM Sheri- 
dan, Chicago 
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ANALYSTS, fteteirch. Newest Riiacan- 
teed formulas. Biggest catalog I red. Spf- 
c»al prLccs, leads. Gibson Laboratory f 

ChemiaLs-, BD-1142 3un n yside H Chicago. 

Make Money manufacturing your own 
products. Proof w 1 tli every formula W. S, 
MichEltHbL-h. 320 W. Peyton Ave., Mt. Ida. 

AJPKandna^ Vs. 

FIREWORKS Ten formula* 25c, Fre* 
ch emic al cat alog. Me sh ns Malden. Moss. 

UNUSUAL. Uncommon new .specialties 
pay best I Here you'll And foremost stw 
imtccd tor ret t, exclusive, authentic for- 
mtilcLS to easily produce them Not Cat a* 
loguE recipes. Slump brings interesting 
details. Miller, Manufacturer's Chemist, 

Jetto n . Tainpa. Florida. _ 

DIME P rings 10 valuable formulas, 
Chemicals West Monk Ion, Ontario, Can. 



CHEMISTRY 



CHEMICALS, Labor ofory glassware. ap- 
paratus. fiend 3c for catalog CF1. Eil>- 
lOKicaJ Supply Company. 1176 Mt. Hope 
Avenue, Rochester. N. If . 

HANDBOOK For chemical experiment.- 
ers, hundreds of experiments. illustrated, 
50c. Experiment booklet, 15c. Chemical 
catalogue, 10c. Reading Scientific CP., 

Re ading. Fcnna. 

FREE Chemistry Catalog Supplies At Bel 
Equip complete laboratory. Send 3c for 

postage KemtU Scientific Coro., 357P 

Bridge fit.. Brook ly n, N. Y. 

TECHNICAL Bulletin. Many subjects. 
List free, Popular Mechanics, 300 E On- 
tario St.. C hicago. 

TELESCOPES. Microscopes. chemistry, 
mineralogy Scientific cata to® free. Tracey 

Labors for leg. E-vam-stan. Illinois. 

ANALYSIS- Research. Newest guaran- 
teed formulas. BLggosC catalog tree. Spe- 
cial prices, lead!;. Gibson Laboratory, 
Chemists, CT-1142 flunnysidc. Chicago, 



AGENTS WANTED 



AO ENTS ; fi mas h go ji rices! Santos cof- 
fin Uc lb. 4-oz. vanilla 4Uc. Razor blades 
10 for 0 s ic. lOD hticks chewmg gum I3c. 
Christmas cards, 31 In bpx 14c. |§fl rjthRr 
bargains. Premiums, Experience unneces- 
sary. Carnation C o., FQ, SL Louta. Mb, 
COSTS 3c; Seth 35c. Household neces- 
sity. Carry day's supply in pocleet. Sftmple 
free Ahar, 8341 Wood, Chicago 

STARTLING Invert Lion — Pocket adding 
machine. Nationally advertised S3. 60. 
"Whirlwind seller Big profits. Baby Cal- 
culator Co., Box U1&. Chicago. 

SENSATIONAL Plait. Give tree can of 
bailing powder with each purchase. Write. 
Btaiuj S45Q AUtype Avt:.. Elmhurst. Nijw 
York 



400* PROFIT —The PttoliniO Calendar 
G40 years. vest pocket size, 24 page*. 
55.15 hundred eantpii; ioc. box aae. Uni- 

i i more , Md , 

DO Y ou want agents tor your preposi- 
tion? Yo:it ad in this spaefi wilt place your 
message before hundreds of men seeking 
fast-sol ting products. My folder "How to 
Secure A gouts, 1 ’ j? filled with proof. ITI 
gladly send you a copy free F W John- 
son. Manager classified Advertising, pop- 
ular Mechanics Magazine. 300 E. Ontario 
fit, Chicago. 

AGENTS Make bigger profits on food 
products-bargain deals. Low whqJj&RBde 
prices. Bin; display case sent on trial. 
Ho-Ru-Co. 231 0-R Dodier St., St. Louis, 
Mo. 

BIG Money apply Liir initials on auto- 
mobiles, Write lor particulars and free 
sample*. American Letter Company. Dept. 
4ft, pt mifillftp, n pw Jersey 

BIG Money npp Lying initials on auit>- 
mobiler. Easiest thing today, Prec sam- 
ples. Also sideline salesmen Inr Dune 
places and lire cover transfers. "RatCO." 
1305 Washington. Boston . Mass 

, f i 0 Cl',i PROFIT E Gold and colored sign 
letters for windows ontcen If licks., signs 
Auto monograms, Eastlv applied by agent 
or customer NtoniLe, Akron. Ohio, 

BUG Money taking orders; shirts, ties, 
hosiery. underwear, raincoats, paPts, uni- 
forms. etc. Sales equipment free! Experi- 
ence unnecessary. Write Nimrod. Dupt. 8, 
4932-38 L i ncOl n , Chicago, 

MAN iii each town to plate auto parts, 
reflectors. bicycles, fixtures, mirrors, by 
late method. Simple plan of manufactur- 
ing at home si area you in good paying bus* 
iness. Free particulars and proof*. Grin- 
in efal Co., Ave. H. Decatur, lli. 



AGENTS— To mall our IHLeniture. Good 
profits. Home business, Maywood, 149 

Fifth Av<?_, Ne® York. 

SUCCEED With your products Mate- 
jell them. Formulas. Processes. Accurate 
analyses. Caialog Tree. E. Thaxly C9,« 

wash i nsl on. D. Q, 

ACiEN rs— Opportunity to make moneyf 
hqobs containing 307 fiUCCiMttlLtl business 
plans: home pr office ; send for free liuro- 
(fuctury booklet- Elite Co.. 214 Grand St., 

New o rk. 

FREE Sample — A mftzi n g cleaner; Bella 
ha ares, taverns,, everywhere fug prm'Lf— 
fust n-pca ter. I3CICO, $007 Irving Park, 

Chicago. 

AGENTS: Stamping name* on pocket -bey 
protector- Sample check with, your name, 
address. 25c, Stamping outfits. Emblem 
checks, check -fobs, name plates. Han Mlg. 

Go.. ,703 Deg raw St.. Brooklyn. N Y 

MA N UFA CT 1J 1! E Specialties, lute agents 
yourself Hig monev. Free literature. Gil- 
bert Siipply. JI07-F Broadway, New York- 
"" ENGRAVED Name plates, numhera, 
signs, etc., eftatly sold, profits taree. Brett 

UvO?., W’lhtlirop, Man. 

BStiL fib Persanal Christmas card* — 
S] tin Amazing bargain! 50 folders with 
customer's name imprinted Sells tu^t. 
Fays hig profit Free samples. Also un- 
e()ualed 31 Christmas card ftssortm^rit^.. 
Genera] Card. 400 S. Peoria St., Dept. 

F-3P9 , Chi c ago, _ 

SKlii WEEK Sclliliff Artisan pamta. Ex- 
clusive territory. Washable, firanroof ox- 
teri-nr. interior, silo*, dailies, kitchens, 
factories, homes; all tolars, dry powder, 
mix with water. For wood. brmk. con- 
crete, plaster Send $1 Mi ikes OJIP BullPh. 
covers 350 square feet. Wood Company, 
!>:.(LIp!> Virginia Ave. , Hollywood. California. 

AUTOMATIC Golf bnp IN pod hyEd* hnjLa 
creel. Sincere rcpre^e ■ ifou ve* can succeed 
with pnlv practical device Tripod Co . 
£2311 C mu] pu Drive. Dayton. Oh to. or ISHO 

Poplar . Memphis. Trim . 

REVOLUTIONARY’ Window' clesEimr 
tool Good Housekeeping approval. Only 
fort 32 25 sales daily to housewives, lac- 
tones. school*, stores Will make you 
S3 50. 00 monthly . Carter Products Covp. , 
non Front Aye. c level and, Ohio. 

UTG FrpfiLs. The perfect eyeglass clean- 
er "Wonderful demonstrator Prevents 
ateumlng. Sample 1 5c Bhorberg Chem- 
i&ftl, Hartfo rd. C oim: 

GUARANTEED Gold leaf letters for 
fit ore and O. tr.ee windows. 200' ' profit. 
Free samples, MetaUtc Co,, 438- B N. Clark, 

Chicago, 

NEW kiod of hcftE boils, water inaianily. 
Make to $3U daily, Pocket si Hu minute 
demonstration. No insiallatiort. Free of- 
ler. No in vestment Write the Lux Co., 
Dept . B-£l>H El khart, frniinnu.. 

450 N PROFIT Quiet- Action amomatlc 

g is lighter. NO film. seller tn ovEry 
ome. oiTire and restaurant. Sumplr UK:. 
New Method Co BPS FMG-tJa, Bradford. 

Punnfl- 

HtX’EAL Security account number en- 
rav'Prt and enameled on beautiful brass 
cy ring tag. Bend 25c coin with security 
number for sample. H. I. Laboratories. 
H55 Broadway, New York, N. Y. 

CKKJD Proi'U . ! Household necessity. 
Rubberizing preparation prevents slipping, 
wrinkling rugs SampLr and details. 25t. 
Wjldnn, Metropolitan, Box i>ls32, Los An- 

gfles. 

WONDERFUL Ojppor r unity to make up 
tp 3?40 iii o tnortth. SI5 flrit week. Be a 
grocery route dcftlct. t send everything 
itomplele on trial; no money risk. DelaiSs 
free Albert Mills 022G Monmouth. Cih- 

cl mi all, OfaiQ. 

L BUSINESS PruiKihllLon; Renilverttisr mir- 
rors. aur (.spurt:- , nffirufors. muksttK chipped 
kIass signs. Wrlfo. Sprinkle. Plater, 123 
Mario n. Ind i ana 

SENSATIONAL New tellers, free cata- 
logue. samples, Paty Company, Somcr- 
ville. Mass . 

SELL Pfll polishing cloth, sample tree, 
Albert NAbabit, ns sylvian. Central Falla, 
R. I, 

MEXl C AN Novel ties I lftD G - 3 Wj; profl L. 
Free parti cul ers. Samples ific 3ta flips. 

Ma rqu cz- PA . Apartud O 5 1 T i? M i- xir-o Cj-tv 

" money 111 buttcrflLus, moths See ain- 
clair D isplay AtlvertReinenl on page 14 A 

A MAKING Profits aclling Colored folks. 
Hair preparations, bleach creams, piT- 

I fumes, lncFTLse. 3QU products, write for 
free Bamplca. Valmor. 2241-S.N. Indiana 
Ave.. Chicago. 



BOY S i Girls! Sell seasoning . Particu- 
lars free. Chefs Choice, 1332 ChO-ii' Chi- 
Cfljrq. 

ATLAS Window sign letters. Large si 
penny each. Beautiful free .-ample?, al]ue, 

7941 Halsled. Chicago. 

TOILETRIES, 2 '.it 7 ! Woodbury t.oLlrV- 
rli'B Merchandise. &ani:pks, £Sc 'coin) 
s ta ris? bi i f- ; ness ■ H a rry A nrirews , Frodc r - 

icksburg, V irginia. 

DISTRIBUTE Circulars appointing 
Ugcin.'i who work for jou. Everything fnr- 
n^lied No investment. 10c brings trial 
employment outfit. Rome, 20S-F Market 

Ave. , Brook! y h , N. Y. 

AGENTS, Sell tube, kind the boy^ get 
bin money for Imported Company, 

28:t4 'lYir-.I G arrison , Bal timore, M aryland. 

CHRISTMAS Cards'- 50 beOLULlkl fclc:- 
t-rs. name llhpr Lilted, t03t JOU 65c. Fell lor 
si. 00. Also marvelous toux U^yrtments, 
lQb r : profit. Samples free. WrLtol New 
England Art Piibti.Hhera. Nurtli Abington, 

TBk;. Muse. 

AMAZING New fomulft— HAIldo I Free 
samples sell lor you! Applied Ld hands 
before work assures clean hands, arms, 
face, fi ngfirnuj Ik after WiirKJlig In oil, 
grease, paint, ink, etc. ! Send now for fnm 
sample plan that makes quick monev, 
Write fnr free sample tc prove LLl WfJt 
]lt I g, CO., 1732 Grand. Kansa s City. Info 
NEW 25c Pocket knife, u:sts razor blades, 

2JJ0 r .^ profit. L arrM, AIbk i ay, N, Y. 

EARN Up to f4 dally — spare tim*. allow- 
ing smart personal Christ mas cards Also 
2i -card assortment, fil. Profit itHFr Otb- 
crS; 50 with name, S3 Samples free. 
Wetmore A: Sugdert. 549 HOflfde, Dept. 
EH, Rochester , S. Y. 

BALLOAMBa, Movies afternoons Work 
h]Ornings h up to S15 weekly. 2u& different 
ways. F&rti, culars free. Rtamforri. l>4&-F 
Riverside Drive. New York, 



AGENTS — Every service station wants, 
new reversible sheep skin auto washing 
mitt. BiE profit, NO competition, blasy 
last sales. Write fpUCk. Be first in your 
'te rritory. Blue Bonnet, OaipesTiUe. Tex. 

ClfRJSTMAEi Cards Get biggest line 
make more money Personal Cards, sta- 
tionery, bon assortments gaCorL'. 1&33 lead- 
er 31 aagorljneht 2f folders. Your profit 
I CUl f , Expenencv unnreesaary. Samples 
Iruu Wallace Brown 22,5 Fifth Ave., Dept. 
71 -B, New York. ' 

iJ;(G Money in hot water. Diuji Speod-ea 
electric heater in Water. Steaming' Inataul- 
|y. Prlee 32.15. Sample il 00 Speed -ee 
ilfs Co . P21it, Goshen. I rid 

PROFIT with new product*. Make, seLl. 
repeat. Analysis Research Guaranteed 
fortfiulast. mij^e'St catalog free Special 
prices, leads. Gibson Laboratory, Cliem- 
i.-l.-. Hi). ] 1 42 Sunny? -tie. Chcatgo. 

SOMETHING Different: VltaUn fbf 

health, weight, digestion 2(IC lb Real icn- 
h« gut-' "Oc, racket 52 5b. Handcar ved 
mahjong $3 5D. Artistic IS piece luncheon 
K-RTt S2.0G. Bridge set $flc, WL1I rppreKent 
American nsanuEacturers, only free kuiii- 
ples accepted, Otto Schmidt, iiox I292. 
Slvaaigh a l , ci)hia, 

CHRISTMAS Cards Quick profits Sen- 
sational “Ruby” 21 -folder [toiortmenl 
5 iellx £1— you make 50e. Novel, unique. 
Everybody buys. Also gift ft'rapping» t etch- 
I ngs, religioait, liu tnorou? . atticra Porl- 
foEia peraonal ChrislmsiH cards. tYritC for 
Irflfi sample offer. Ctnlton G recti uhs. 175 
LJ ncoln. Dept, 2-B. BtXjtorL. Mjl^s. 

MAKE Extra money spare tune sJiowing 
mj gorgeauR, new SI asR ortinent 21 Gbri?E- 
nia.s folders You make 50c box Friends, 
others buy eagerly Ocher fast-selling 
Christmas money makers Free sample of- 
jcr. Sr.hwiT. pept Westfield, Mm 

ANNOUNCING new companion, items 
for famous breath purl Dor "Rid” — same 
large pm I tbs. W r ritt- for dlstribu tor's pi'OEi- 
osition today. All American IiidiastrtAs, 
5c - F West WaAhtngtcru Ctnoiko. DUnotz, 

QtU'TlC., Easy .- les — bip profits, repeal?, 
every bus lucks needs It. Sample 31.25. 
IYtiCo Advertis’ ig and Collection System. 
itdi Law B m Id I ng, Rith molid. VI rirjUa 

WANTED — DLstriirt pure basing Sgonii, 
Pto experience' or money required. Write 
Purchasing Manager, 174 N. HitEsied. Clll- 

C&EC. 

CHRISTMAS Cttfids, Karn $2 an hour. 
Take urdovs- galore from Irlcnds. 50 ex- 
quisite folders With name nl Si. Free al- 
bum 20 designs Fas test sailing 21 folder 
bos Lit America cots 5su. S3. Re- 

quest Eumplea. Bunahlne Art. Dept. L lS4 
Nas-EntL. New York 
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UIGH-Gfl \tJK SALESMEN 



SALESMEN— Sell Calendar- complete 
Is tip, all size* including lutnlyoai t?!-a • tt l L' u 1 
sriblccts. Samples free t Fleming Calendar 
Qo 6A39 Cottage G tOvr-. Chicago 

SALESMEN: Sell advertising novelties, 
CLl]f:id.ur&. Ians, Lhcrmametcrji, etc. fur 
nationally known ftrm, Liberal cotnmis- 
jiLOlid. Stanwoofj Illll^on Corp, , 2] Station 

St., Brookline. M ft?*. 

BIG Money taking orders ; shirts, Tics, 
hosiery, underwear. raincoats, pants, uni'- 
fortUH,. etc. Sale-5 equipment free L Experi- 
ence unnecessary. Write Nimrod. Dept. 6ft. 

£02 2 -'HE Lincoln. Chicago. 

ATLAS Window sign letters. Large sizes. 
Penny cacti. Beautiful free samples. At- 
las. 7341 Hals ted. Chicago. 

OUR New !3UB complete line of brushes 
now ready. Largest commissions. Write 
for sales pHan Wire Grip Sanitary Brush 

Com p any. JJflO 5th Ave,, New York. 

NEW Specialty — Sells every business and 
professional map. Pour SIS salts, daily pay 
SJfJd weekly. Farrell cleared over El. CHID. 00 
monthly. Write. I- E. Armstrong, Pru- 
dent Dept. Plf Mobile, Ala. 

■GUARANTEED Gold leaf letters for 
store windows Free samples. Liberal of- 
fer to cur owners. Metallic Co.. 4 38- A N, 

Clark, Chi cago. 

MAME More money with Red Comet 
Automatic Fire Extinguishers Low price. 
Proved seven years. Splendid sales outfit 
free. Some good territory open. Exclu- 
sive. Write quick. 7ft* Red Comet Bldg., 

Littleton. Colo, 

FREE booklet describes 107 plans for 
mating S2Q-Si0fl weekly, in home or office, 
business of your own. Elite Co.. 214 Grand 

§1 _ Ne w York. _^___ 

SELL America's most complete line of 
business necessities. Regular and novelty 
sly-e book matches. Hummed labels, politi- 
cal Items, pricing nets. restaurant supplies, 
6ftl Os books. engraved like stationery, ship- 
ping room supplies, office supplies, printed 
gtutitnad tape. advertising chewing mim, 
advertising pencils, thermometers bijsi- 
pens ntmutlotora Complete line printed 
business form? and hundreds or other fern 
fiellers Business eavflK J1 >0 thousand. 
Stationery J2 In thousand Ml competition 
undersold Cash commissions advanced 
dally. I'JtLrii bonus Experience unneces- 
sary Complete sales outfit tree. Federal, 
AF- 3Q 1 So uth Dcspla i flea , jChECftgo 
SALESMEN Si -3! -.11.'- nu OUf #«.sV r.:n.rjit 
pi s is f-tets sutf. and pants given ,is bonus 
besides large cash profit r- premiums ittkd 
gifts Sell only ini Ml 1 1-;. to get it free suit. 
No limit tu number or tree garment* you 
may corn. Wholesale prices AIT Ss and up 
Sample line free. No experience needed to 
make easy sales. All garments individu- 
ally cut and tailored to measure S:ds.-i- 
lactlon or money back guara lllee. Three 
Star Clothes. Inc., :j:iO South Fr&iildin St- . 

Dept CAL Chicago Tit 

SELL PolUical candidates. Not affected 
by '‘Ei’L-viisLoiis." Get orders now for fipejir. 
litlC UU tb S ic riA minting. Novel ties Pig 
vc m in J i r>E !'■■ A d- N ov -Co Newton. Iowa 

Automotive And tool salesmen— ■write 

for details on pro tl table C-S fine for qft- 
y,nd service alatious. Central Hales 

Com p any. Hustings. Nebraska. 

MEN Wanted by world wide Industry. 
Write today for particulars about few good 
□ Id Rawlelgh routes that have paid well 
for years Established, profitable UuiLnesa. 
Over 2W3 farm and home necessities In- 
dustry and reliability main adalific-atidns. 
Man with auto preferred. Give age. rxpr- 
rttnev, references. Rau’lrigh’S. Dept. 

H-N-Pf M . Freeport. 111. 

SELL Business cards SLM thousand. 
Business stationery, book matches. gummed 
tape, paper towels, drinking cups, [ifuclls, 
salesbooks, labels, rubber stamps., lags, 
menu covers Free sales portfolio 35": 
rommlssion dally. Order getting '•p^CiAUi. 

VVllic ns, 21 30 Gladys. Dept V Chi ca go. 

POPCORN Machines, carmefcrisp, rnsp- 
etles, clinsp coat, potato chip- Long 
Eakms. 2U35-H High at., fiprlagffe Id. Oina 

SALESMEN! Collect $3 OQ profit Irom 
every service -stalion and gatHHc. New in- 
vention revolution /.lug industry, Airpowcr 
Co N ewtop . I owa 

SALESMAN — Mate over *12.00 daily 
MOV. find a harvest at Christmas time, 
selling 25c to 51.00 n'udv-i u-ffv model air- 
planes to ptiOTPS, Western Aircraft, 1271 
3, Norton. Los Amda 

INVESTIGATE New revolutionary sales 
system See specialty set- vices advertise- 
mvnt under busmen oppur tuns ties. 



SELL Quality portraits, frame.-. LoWCit 
prices --big profits, Good foreign market. 
Catalogue ire-e. Friedman's Studio, 528 

C ci r n 1 ■ I l-i Chicago. lit. 

SALESMEN Ball mk remover la cleaning 
plants. 3-'. R Welch Cti. , BrldflihiH i MLeh 
BIG GommlsElDEL selling celluloid pricing 
tickets, metal shell mould Hlg. menu cov- 
ers., signs, celluloid buttons, cards, P. 
Pricing Tick ets. 124 White St. N ew Yo rk 
SALESMEN. Distributors— 200 items, 
brushes, mops, Chemical*. WilXM, brOutUH. 
niarvclbus msignetlc bnish, excel;- vacuum 
cleaner pUCkrt aiZc. Highest COnLEttiSSlOlts, 
EitlusiW territory. Nvwuy Brush Go,. 

Hart ford. Conn 

SftO WEEKLY Possible from start plac- 
ing nationally advertised tQUhtf-r card 
gouds with, stores Chance to double eurn- 
illgg hi few weeks. Most unuxual selling 
Cipiiortunltj' in wholesale- field Permanpnt 
connection World’s Products Co.. Dept 

gBIO-A, Hpenc er, Ip d- 

MAKS Up to J12M per month. Exeep- 
TionalLy hLgih grade big money making Op- 
portunity. Write quick. Box 283-. Mails- 

field. O hio. 

BRUSH siiJfy.im-11 IS you ever «o]d 
brushes write for our money making prop- 
osltion Donald Brush Co.. Dept F.m . 
Camde n . N. J. 

M .-V ft: ILilS — Ad vert is mg book mu I r li eu . 
ExtraordLuLiry ! f Salesman n'litiUdl. Sim- 

derson's. Ottftwu. TUinOis 

MANAGERS Wanted iri every city and 
:oivu BmalL investment will realize SlfiU.nfl 
woeSily Ssyers SyEtems, 20oi-o3 ahcffield 

M'f ., ChJcagn, III. 

DISTRIBUTORS. SupL-r vigors, aaleamcn. 
Age 3 0 - B0. Esl. firm Appoint, conduct 
and manage exclusive an than zed dealers 
and New Super Sales Parade and Circus 
EU every town of 20n population up '“Au- 
tomotive method and proposition alone In 
field.'' (covered bv insurance) Makes spec- 
lacuiar end truly convincing desiiosust ra- 
tion. Fast turn- over, uulct cash profits 
wjtli big nuHhit business — territory protec- 
tion a guarantee under Plan A for you. 
Quick action lU'CCcasary. Details. Write 
or wLrc, Manager, iSOfi Main St. . Dept, 

lut5, Kansas City. Missouri. 

START Ester ml iintlng business. Enjoy 
steady ever-increasing income, the war 
round. No s- Lore, etc., necessary. Wrr fur- 
nish everything By- Products. l7fttt-A- 

Lu nt, Chicago. 

MAKE on t» S-iu inj weekly par* lime 
selling cop qiLahty advertising matches ;it 
Low prices, tlxpenente unnecessary f’uL] 
fmie profit- unlimited, free sates kit and 
XLPPcr case. Match Corporation ol Amer- 
ica. Dept E-S, IMJ41 West Grand, Chicago 



HELP WANTED 



MAN Who can live a-n S125 first moiuh 
for landscape acrvict- work; handle order*; 
lor old, new customers ; experience unnec- 
es-ary Christy Nurser ies, Newark. N. V 
WEAR Firtc tiosc I send without cost, 
with nu l fit while taking Order?, for n maz- 
ing new hosiery 1 . Replacement guaranteed 
against hales, snags, nnd runs. Rusti name 
and host' size. WilknlE, Desk ifT-H, Grr-^n- 

ftp Id . Ohio- 

MAN AQd Wife' — TO run local coffee 
ngcnc.V Earliltuvst up to £240 in n month. 
New Ford sedan given you ns bonus. I 
Send complete outfit. YOU don't risk n 
penny Details free. Albert Mint, 622U 
Mon nioutli. ClucttinatL Ohio. 

LOCAL Ageritfl wanted bo wear and dom- 
onssmte i-Lilts to frienda No cihvtoj=er&. 
Up f.n S12 in a <\ i! v easy EnperLenM uhn.ee- 
oK-sary. Valuabh' demonstraung equip- 
ment. ftctiial samples free t? j Graves, 

T^CK i Harriann. Dept, H-81T. Chlcag a 

CARTOONIST. Writers, book Lit vers in- 
structions and sample masauru? 2hc. want 

Ad W orld . Bov 290. Mansfield, Ohio. 

AGENTS— New v.ildffTe pnazTe. Motirly 
nr all L- 52. DLiin’ brings sample. Hundred 
52, Concession Specialties, HlD-A East 

35 th. New York, 

Instruction — obtaining positions, 

homework. Free offers. Henry, 1213 Lex- 
ington, New York 



EDUCATIONAL AND INSTRUCTION 



DRIVING Easily learned With simple 
nitistrau-d inatructtoria. Free details Ed- 
U^fttkonal aftrvLce, 2151 lloeriim 3t , Brook' 
Ivn, W Y. 



UNEMPLOYED •> BUsinf-ftS improving 
ThousftiwtU lob> opening instructive stslor- 
matioit free Write. Employment coun- 
at-llora. Bos I203-K. Milwaukee, Wiscocsln. 



MAKE MbrO mOnfrv. Get A U- S. gnv- 
rrnmtnt fob. Oct our new plan for ob" 
laining oiu’-ro obligations. Age lS-Sfl, 
Write OunOdt Instruction Service. HU, 

St Loui s i Mo., immediately , 

TELEGRAPHY TAUght thoroughly. New 
rallroittl reilreiment act creating renewed 
openings for operators Enrolf now. fix- 
rvensea low Catalog free. Dprige ,, s Inati- 
r ut e. Hiiitt. AVO.^ VflM>ftrflL&P. Inch _ 
MASSAGE Hydrotherapy. dir-tctics, 
drugleiS therapeutics, chirapody, taught 
by mail. Evans Correspondence School, 
Montgomery. Als. 

GOVT Jobs start slHGD-iiiioo year. 
Men -women ago lg-QD. Former examiner’s 
tested method helps qualify you. Partic- 
ulars. Hit fobs free, Write today. Patter- 
3011 School, 0C Mercantile Bldg. , Roche?- 

let. N. Y. 

PIANO Tuning and repairing taught, 
Average to Slap weekly, Our Instruc- 
tions simple, ea^ r to follow. 51 brLilBS 
plftll and Amt three lessons. Start now. 
School of Applied Mechanics, IQ8&-P 

W lij Ee St . , Far R oc-knwa y, N. Y. 

LEARN Machinist trade, tool, die mak- 
ing. Automatic and hind &crew mach-lnfis. 
Modern abop methods, A&tUftJ work. Jobs 
iipcii for trained men. Employment- help. 
71 Ille tratvd booklet free, Allied Screw Ms- 

chine CO, PQI L ftke SI Chicago. 

LearN aueo nrcbimca, body, repairing, 
welding, clcctTidty. rofrigcralion. Diesel, 
Sic vltls nn's . Sfl QSA Main, Kansas _CRv. M^. 
DEGREES Earned throuftl home aludY — 

Psychology, theology, law — others. Air- 

Condi tioning and Diesel courses, lieque&t 
free bulletin. No obligation. Temple Bar 

Col l age, Mis&Qu la. Matitillift. 

INSTF. IJCTION For professional airmen. 
Transport [iceme lexfs- whs-ch take the 
firuclBerv out of study ore published only 
by Thompson Aviation Publish era, -83 MS 
wood ward. Detroit, Mich. WfLte for lit- 

crauite. 

KNQCK-EM-COLD! Learn pc lice Jiu 
Jltsu 1 lift secret knockout hlows without 
fisls. many one-fingfifd hearilpck breaks, 
oic New complete Illustrated course by 
typrld-iaiiio-us Instructor, only SSc today. 
S. J. Jorgerweu. JJi Maritlnie Bldg., Sc- 
rtltlt, WKb. 

WGI^.K Fcr "Uncle Sam." Start S120O. 
12100, Men-womeo. Try next examma- 
lirj-ns. List positions and particulars tell- 
iu« how to qualify — free. tYrite franklin 

[ : i -. r ; r 1 1 E !'■ Dept lV,i. Roch ester N Y 

LEARN Real estate business by mall. 
Few weeks spare time. Low cost, infor- 
mal] cm free. R J Anderson. &51 DtckLn- 

■ijo 5.E.. Grand Roplds . M idi 

FREE Pfiysica] perfection course (write 
now ). SLd's t5','.5tftm, Southgatfi, California 

FOR An etiremfely profitable lifetime 
business, operate a collection -credi t agen- 
ev. Free folder. Cole Assoeta (■■$.. Syracuse, 
N. Y. 

lJErO^tE Practical seienttfie Itiyestlga- 
tpr. Mndern. illu Pirated course Thorcuah 
tnUr.ms bv fortner agent U. £ secret serv- 
ice. Particulars free International Secret 
Service Institute, FM-,flg. Hoboken, H, J. 

SIMPLIFIED And mental arithmetic, 
You ran undefatund Pay |ft>xt.m.an »t fl& 
rfiiiM fMKtase or sent post paid for S2.U0. 
Amh-Magic. Elmhurst, ill. 

LEARN Photo- Engrav in g ! Always in de- 
mand' Thorough training all branches. 
IlltnDLs School of Photo- Engnivt tig, BOX 
310- M. Efflnghflm, IUIudIe. 

SHORTHAND Simplified SI. DO. Lesson 
me. Touching opportunities, gsiamims. 
Rocky fti lL Oamitweat. 

TYPEWRITER Repairing taught on rcq] 
much! lu.-ii Earn while learnirg Gur tn- 
nr tie tors show you how Si brings plan 
n nd first three lesson*, School or Applied 
Media riles . mss -p While St. , Far Rock- 
iiway. N. Y. 

■ 1 1 ,000 WAYS TO Make ILOOO," YOU 
ran da it — others have. This asnostng book 
wilt startle you. 475 pages, only S2 a0. 
Popular Mechanics Press. Room iCftSl, 200 
E. Ontario Bl.. Chiefs no 



CARTOON I NC, COMMERCIAL ART, 
SHfmCABD WRITING, l^IGN FAINTING 



EARN cas-h Jneumi? copyLng and dupli- 
CfttlnE Finip]e cartuons lor advcrtLEcrs. 
3-M Sprvsee. Arayle. Wis 

LETTERING Made easy. “A tor 1 Two 
volumes, s'- GO Kamplea for stamp Btekn 
StmbOif Flatiron Buildniff. Nf:w York 

NEW W«k lor amateur cnrtoanlata. 
Hartman. 242 S W, Lincoln, Ndur. 



FOPULAE MECHANICS ADVERTISING SECTION 
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CASH Ini Copying advertising car t dojis. 

Paisley, K mlouh Dldg. St Louis. Mo . 

WANT To sell ymir cartoons? §555 ~EdC. 

American Engravers, Box 1381, Suri An- 
tonio, T raw ,.. ___ ' 

MA'ki; Art Pay. Advanced aft students, 
il.OQ. Popular Mechanics, 20G E. Ontario 
St.. Chicago. 



i'l.AYH. STORIES. MAMTSCIIIFTS 



WANTED— Authors' manuscripts, Im- 
mediate marketing. Revel, 7J West 44th. 
Hew York. 

POEM, Writer*, 56Mlgwnters_ Send lor 
free Rhyming Dictionary, t-ioncr writers’ 
Guide. Submit best piwms,. melodies today 
iur bonaflde. superior offer. MMM Stu- 
dios, Dept, 33H. Port land, pro, 

STORIER Rewritten and typed far mar- 
keting. W-rlton Tiuncy. Wlrm^U oru Texas. 

WRITERS; Wo revise, edit, market, ra- 
dio and picture materia], Skeels-Lauhan 
Production!!, 6513 Hollywood Blvd.. Holly- 
wood, Cat] forma. 



ADVERTISING AGENCIES. LETTER 
WRITERS, FOR A l)T frill TIMERS 



INCH Display advertisement TO enasa- 
7-1 HOI year {^4. Wood’s Popular SetvicBS, 
Atlan tic otv. (W, J,fr 

ADVERTISE; 24 Words in 350 newgpa- 
pers S10. Lists free. Advertising Bureau, 
4515-Q Cottage Gr ove. Chicago 

FREE — New Advertisers Rate □ Liid.fi, 44 
pages, includes everything. Lowest rates. 
F H. Brown Advertising Agency, 140 5, 
Dear horn. Chicago. 

GUARANTEED Resultful mailorder let- 
ters. literature, campaigns created tnves- 
i-Lgate ! Flllkfii Advertising, 354-pm Lincoln 
Place . Brooklyn, N _V . 

ADVERTISE Your products through se- 
lected mediums? Free majuitaciiirihg rec- 
ommendations, 11 it can be sold we can 
sell it. write giving all information. Ar- 
row Advertising- K ea r my. Nebraska. 

MAILORDER Ad reaching 1 .SOD. 004) fam- 
ilies throughout United States 635.40 inch. 
Newspaper, inugaaliic. ratebook free. Chi- 
cago Union Agency; 30-P West Jackson, 
Chicago- 

LEAttN Advertising quickly at home. 
Easy practical plan. No text books. Coin- 
mon school rdu nation .-iiiffirirnt. Interest- 
ing booklet and requirements fret- Page- 
Diivia School oi Advertising, 30 p 3 Michigan 
Avenue. Pent. CiittyiatL ' 

ADVERTISING Placed anywhere. Help- 
ful, free service. Rate- guide hook free. 
Baker Advertising Agency. Hi if \V, Madison, 
Chicago. Successors to Ankrum Advertis- 
ing Agency. Established i'B years. 

24 WORDS. (15 NcWiflUcpen-* iftam/iric?; 

hQ pqndaH 7.42 Market San Franciscrj. 

ADVERTISING Placed over 3.700 weekly 
newspapers. Caste 13 ay W, 3717 Redwood, 
Oakland, Calif. 



BUSINESS SERVICE 



INFORMATION— Where to buy any- 
thing! Ad dresses of any in a nul-ac hirers, 
whpleaalera. iue reoini. Universal Buyers 
S ervice, L&kfiVfOOd, NrW York, 

S3 bO MQN1HLY Maintains Washington. 
P c . branch offllee. BusSn^s^peiJicnua] 
purjMmes Hawk] ns Mail Service. Bl "t Four- 
teenth, 



RUBBER STAMPS AND OFFICE 
SUPPLIES 



NAME, Address, 2 lines 25e; 3 lines 35c, 
Stam p Works. Auburn, Nebr 

CUSHION Mounted one- two lines 3i»c; 
three 3f*c. I DO letterheads. J,Qu envelopes 
@1.00. Hauer Press, 13 H Ford, Youngs- 
town, Ohio. 

ORIGINAL. Cushion mounted. Orn- 
two IJ si Li’ 35c; three 35c; four 4&c. Pap 
eiimic signature si.5S. stamp works, 1324 
Fiiuih ’-■. Pfii na . Illinois. 

2 LINES 25c, Li Lines 3,5c Stump Works, 
Ccntcrport, N. Y. 



TV P KWR ITERS, D ITPLICA TtfJ It S r 
OFFICE DEVICES 



3 YPEVVRITERS, Duplicators, multi - 
graphs. write lot* free list nfUco machine 
bargains Save half, Pruitt, 51 b Pruitt 
Bid?.. Chicago. 



INCREASE Business now. “Excetle- 
izruph ' Rotary Stencil Printer reprints 
thousands everything you typewrite, hand- 
willc. draw Or trace. Cbiurs Sift. 75 to 
344. Terms. Illustrated literature free to 
business or prbf cxszcmd] men. Pittsburgh 
TypcwrLtiT SunpLy, DepurLcciecit K-2. PitLS* 

^Htgh, Ptana. 

national lV Advertised portable t>pc- 
wrjlei:. ijelnvrcri ill 3b • discount from 
regular prices, Untalogue free. Typewriter 

E xchange. Sac City, I owa. 

NEW S3. 75 Automatic addiuG me phino. 
Fully Gi|aiTi!iLiiS'H:l IJaKsect, Bus 2(]2-D, 

Altadtma. California . 



PRINTING, MLXTIGIIAPU1NG, MIMEO- 
GRAPHING. GUMMED LABELS 



iqon 5x9 CIRCULARS. Letterheads, en- 
velopes, postcards-, $2,115; 5 (IDG, £9.45. All 
planting reasonable. Samples . Cuts. Good- 

pnnt. MBr nson b urg, Va . 

PRINTED Envclopfis $1.10 M, Letter- 
heads. e internet! ti. Maloney Sales, Bok 

1B2. Rdcitcster. N. Y. 

SEND Dollar bill for IDWJ business 
cards Woodprint, Woodstock, Virginia. 

@(JQ u .,x2'..| POUli Lino rum rued stickers, 
25f. Mori IK PrmtPTF. SaiusiAw. Mich 
HAMMER MILL Letterheads. 300 0^xtl. 
r<ny color paper and ink; 51.4B pa^tpaict. 
Free particulars, woodrurl 2|7A Lewis, 

Duluth, Minn. ' 

SPECIAL ! 5, QtHI Labels ji.flS. (Combi- 

nation, 2DQ nolcht;ads, 100 envelopes, 2Q(i 
cards with ciisr $1 .Oi. Free uamplea, 

Qkftyprinl. Martins Ferry. Ohio 

MAKE $5(1 Week, eel! ldftO bus. cards 50c, 
(2000 15c post, per 1000. Bieftle, toe 

N. fith. PLijiadf-JiitiUi. 

mi PRICELIST; samples, free. 'McCall 

Freaa. ] i'2Q South 27th, Omaha 

3SL< LETTERHEADS. 25U <>\ En- 

velopes, both $3.50. Victors Prjntery, 

Exeter. N. H. 

Idtbo BILLHEADS, Htaiements envelopes 
$1 pri The Deiav an Frintery, 177 Freund 
F4r. , Rhf’nln, h r Y 

FREE. LGOO Business cards! Real qUAl- 
ity. Landis Pri nt cry , Au burn, Meb r. 

POSTPAID— laS.'i^KH Letterheads and 
125 envelopes Le ttcrhcAd^ . btuheadn. 

n D— $1 m Bourn; v| El e . SQ7 We 1 R ooaeveit, 
I'hiladrlphi,'!, 

iMD BUSINESS Cards She. i S0DP lots), 
ibc post pur 10DQ. Bifble. 1 LIB N. $th, 

Philadelphia. 

l.OlHi 3s(i CTRCULAKS. 90 c. 5.MO— $3, 

Postpaid. Osborne Service. MrVey town, 

Prnna. ' 

moo BUSINI'JSS cards’ $s 45 postpaid. 

Chtser, 55 S Albany , Chicago. 

BEAUTY PRINT Biationery, eaj-cL- Sam- 
ple, Nlat. Evergreen Av*; . . Milivutc, 

Pfiinsi. 

$1.93 POSTPAID 25H &i xil Letlcrheads 
mid 2&n HUVelopes. AhO. 4M2 Oueidn. Du- 

luth. M iim. 

25D LABELS tide; 2 l 3 jc 3 50r. Fura- 

niOUPt Press Atlanta. N'isHouri 

J in id L FTTTE H H EADS . El i vcJ Opes sa.flS 
prepaid. Richardson, 28- P Avon, HyaLteK- 

ville. Muryla nd 

500 STICKERS. Four Ti'iks. 25cT"*Fine 
labels- Cott5. fepEekard. Mt4soun. 

ENVELOPES, 5DLi White, Sl.CM.1. MbFeV 
Press. 87 Somers ri Struct, SprlhglieSd, 
M as.s 

PRINTING Cute made; finest qualny; 
zinc (line i Si. 25. (10 square inodes-): half- 
tones; electros mats; artjst; it>i- tJ)r;i;e list. 
Rite way. 14G5 PP Broadway. New York. 

LAB-ELS For sSiii>ptnK- pnckaglng. ad- 
venl&ine- SaanpJes. Artcnift Lube] Com- 
tKLC.y A.yhei I He, N. C. 

LETTERHEADS. Envelopes printed 25G 
— SI.0D. l.EKKJ — $3. DO. Secret, ^3u^caTl!u : ' 
Ib^a. 



t.DDG BOND Letterheads nr euveldpes 
32 a5^ Moyer. B-24 3-P. Miltmt P^mia. 

MATCHF-E — AdvarttelMB buok matches. 
ExtraortUnpryl i salesman Wanted 1. Ssn- 
d^rson'e, Otta wa , Ul mo^ 

50 HEAVY Fine bristol business cuds, 
2oe Timea. Warrctutburs. ill. 



PRINTING OUTFITS AXI> SUPPLIES 



HAND Pre.wes, lypi?. 3ur>hl1dA, Big lista 
3r. LundlR., Richland. Rennft, 

BARGAINS — Presses, type, pupplia^, 
send etomp, T59 Harvard, Cambridge; 
Mats. 



BARGAINS, Presses, type. List 3e. Ei- 
fhuti e p D -la. 22 Orient. _M erid cn . _Con h. __ 
HAND Press, upeand complete printer?’ 
£um>ll^, Advise enulpineni you need and 
we- on- prices; or tend smmp for rjuol&s;, 
p Peifier, li-c; e columbiu si , Newark, 

N j 

AUTOMATIC Cord preca, Thonnts Amos, 
323 N. Math i600 St.. Dayton . _Oh io. 

PRINT Your own eardts. smuonery, dr- 
cularfe, adeertiilne, save money. 
j uLt -u. lurnlshed. Print ror others, hie prol- 
ita. Junior outfit. $5 00; job presses stl 
lip. Details fret. Kelsey Presses. D- 1 ] , 

Mcrldi'f i . Cbhn. 

eisg preIss ss.do. Bnrgtun. literature 
free Novelty Shop. Dowtisville. Louisiana, 



PATENT ATTORNEYS 



WE Success fully sell Inventions, patent- 
ed and u:i patented. Write lor pruuf. and 
tell ;is what you have lor sale. Chartered 
Institute af American Invcntars. Dept. 
4-C. Wa shington . D. C 

'■inventor's Guide/’ loo tiitchamcal 
ifiot'emehL., free; advises on pawn ting, 
selling I rt petitions. Frank LcdmUliann, 
Tribune Bldg,, New York. 

“patents lusti , uc:.ipn!T'‘Ilo«' to Estab^ 
ISslt Your Rights" and form, "^vldtiwe of 
Conception" -sent free! Lancaster , All- 
Wlne & Rommel, 413 Bowen u Idg. , Wash- 
lngtoti. D. C, __ ^ 

Patents Booklet fret. Highest reier- 
entea. Beat results. Promptness assured 
Watson E. Coleman. Patent Lawyer, 734 

Ninth fit- Wa sh! nffion , D, C. 

INVENTORY-— Send tor iree book-let 
'’Patent- Sense. " Information based on 64 
years ojtperiunce, Lacey -fit Lacey, Dept. 

5 A K3.5 P St . ., Waj hi ngtan. D. C__ 

L. PT RANDOLPH. 3G2- B _ Victor Bldg-. 
Washimribn, D. C. Low cost, Book and 

in TormALion Tree. 

PATENTS. Protict your Idea by secur- 
ing free 1 -Proof oi Invention’ 1 I older ER- 
ceucional personal scrure. Established 
l^llfi- E, E VroGiUau, 871 Woodnl d Bldg,, 

Washin gt on. D. C 

SELL Your unpatented Ideas. I tell you 
how and help you make tlio sale. Partlop- 
tars, free. Write Wilson Holmts. 907 Bar- 
rister Bldg , Wa shLn slQit- D. C 

HOW To protect and capitalize on your 
invention Write JOr free l>nt>k.-. answering 
all the questions you want tn know about 
vour patent, and its commercial posEibili- 
tirs. Over 63 years; experience. Deterred 
puvrnrnr plan. Write for fn.-C hooks toddy 
C A.. Smhv & Co., 185 Snow Building. 

WtttUfflgton, D^C. ; 

INVENTORS; send iinmediatety tor your 
copies of our new froe books, "Patent Pro- 
tection 1 ' and ’ ’Suggest] ems an SeHing an 
Invention “ Si sty-eight pages of interest- 
ing facte. They tell now patent laws pro- 
tect you; kind of sketch or model needed; 
simple steps tn take without cost: hbw sud- 
cussful Inventors have sveunui financial 
nssistanco; show interesting Inventions; St- 
lustra Er important mrCh&mCftl IhOV rmon t£. 
With books we also send I roe Evidence of 
Invention form tf> help establish dale of 
disclosure. Fiouipt srervico. reusnn&ijle fees, 
apodal deferred payment Plan Strictest 
secrecy. Thirty-nine years os peri en re. 
Highest references- Write US today, Th? 
T:icL-; In our books, are worth money to the 
man with a Rand Invention, Address: Vic- 
tor J. Evans & Co.. Hi'RLSt-ered E'rxieni At* 
tnrneys, 12'J Victor BijLidSng, Washing- 
ton. D, C 

INVENTORS — Small idtu- 1 ; ;-v tmvi- 
lorqc commercial poasltallities. Write us for 
irer book. "Patent Guide for the Inven- 
tor" and "Record of invention" rorm. 
Delays are dangerous Jn oalent tnatters. 
Fret inlormntion on how to proceed. Clar- 
ence h O' K Nan & Hysnpn Eerman. 58 K 
Adams nidu . WeAhlngton. n. c. 



FOR INVENTORS 



WORKING Models built. Toala , dies 

and experimental: work, Engineer] ns serv- 
ice Ask tor estimate. Esquire TOnl and 
Die C’orp.. 3115 W. Cameron Avc., Mil- 
w-fiukC'C. Wis. 

INVENTIONS. Financed, patented, mar- 
keted. Inventors Limited, £3556 i£. IJai- 
elfil. Chi cago 

INVENTOR S Unlveraal Educator: con- 
Lains 0-00 liirchantcaL movements; 5(1 per- 
pr-tua! motibns-; uaMrmUlon cm pracuring 
And selling patents, and selecting an attor- 
ney. etc. EuggtsLe new ideas. Price 51 post- 
paid ni U.S. A. Address Albert E. Diet rich, 
Hi-fi Colorado Bldg.. Washington, D. C_ 
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POPULAR MECHANICS ADVERTISING SECTION 



PENDING Pliant nppHcfiLLGii- can be 
brought before thduaiintls tu manufactur- 
ers. free ci! charge. i hrough Invention 
MAfigstine. write- for details. Invention, 
Inc fi:s& P Scree r Wash melon. D C. 

UNPATENTED ideas can be Mid. 1 tell 
you bow and help vou make the sale Par- 
llcularfi with list Of ITUmUtiXCt users and 
wanted Inventions, sent frer on request, 
Write Wilson Holmes. 901 -A Barrister 
Buildin g. W ashing ton, DC. 

INVENTORS— Send for Tt-page bodfe Oil 
pa Lenta. RLi4sm"jabli‘' terms. Conscientious 
treatment to invEntors. L. F Randolph, 
J-tcgis tered Patent Attorney, 302- E Victor 
Bldg.. WuaSiingtpn. D. G 

INVENTORS: "Making Inventions 

Fay,'* o ' lt 3 2- page tlJiisirated. boot. mailed 
upon receipt o( Lie postage. Crescent Tool 
Co., De p t. Z. Clncinn n ti _ Ohio. 

I SELL Patents. Established in i&w, 
Charles A Scott, 1 i3PM Garspn Are., 
R o e hester. N. Y. .. 

HAVE You a .sound. practical invention 
far sale, patented or unpatePted? IT ao. 
write Chartered Institute of American In- 
ventors, Dept. 4-A, W ashingto n, D. C. 

TNVENTOftS, Author, compos er^! lie- 
liable protection for unpn tented inven- 
tions, Liucopy righted scripts. Details sr 
Bov not. colna nbus, Ohio. _____ 

LET Us sell four Invention, Write. 
American inventors. Ant Association, Pent 
c«, west Allis. Wis, 



BUYERS Located meritorious patented, 
unpatented inventtoiv: Descriptive boot- 

let, disclosure form free. It will sell, replv 
Lmmetba rely. Invention Reporter M- 1 1236 
South Fairfield, Chicago 

INVENTORS: Send Immediately far your 
CopjCs of Otif hew Iree bucks. ' 'Patent Pro- 
LecUon" and " Suggest ions on Selling an 
I nventiem. ' ' Sixty-eight pages of interest- 
ing facts. They EclL how patent laws pro- 
tect you; kind ol skMch nr model needed; 
siflipk- steps to lake without cost; how SUd- 
te-fesful inventors have secured financial 
assistance; show interesting inventions; il- 
lilS Irate important mechanical movements. 
With booHs WC also send tree Evidence Of 
Invention form io help r&tubliEh date of 
disclosure, Prompt service, reasonable lees, 
special deferred payment plan, Si fjct^sL 
seer tty. Thirty-nipe years experience. 
Highest relerercps, \Vrjtc us today. The 
facts Ln our books arc worth money to the 
mAh with a pood in vent ton Address: Vic- 
tor J. Evans A Co Rests tered Patent At- 
torneys, 13 - J Victor Buildmg, Washing- 
ton, D. C 



INVENTORS — Small ideas may have 
las e-i- coin tm-rcihl possibilities. Write us for 
free br»k. “Patent Guide iur tin? inven- 
tor" and ''Record of Invention" iorin. 
Delays ;ite dangerous in patent matter* 
Free m format ton on how to proceed Clar- 
ence A O' Ur Jen A Hyman Berman. Sfl-E 
Adams fJSdjt., WflitiLiiglon. D C. 



INVENTIONS WANTED 



CA®I FOI* pppari-titi-d Ideas. Stamp for 
particulars, Mr. Balt. 9441- A Pleasant, 
Chicago. 

WANTED — Prominent manufacturer 
wants ideas or inventions pertaining to 
automatic coin- operated devices of ail de- 
3H.:flf»t£0riS. All CCrreftpOhdcnci.- cbiifldt-n- 
lial. Western. 915 W. Nonh Ave., Chicago 

SIMPLE. Practical invent Lons wanted by 
mnrhifaciurers. patent L'dl or uiipau-htcd. 
Fur inforniAtioh Write Chartered IhdUtlitO 
of American Inventors, Dept. 4-D. Wash- 
ington. D. C, 

SMALL In vent Eons wanted bv manufac- 
turers. T']| help you sell your Invention 
Write for tree circular Sianlev Hull. 
7822- K Euclid Ave,. Cleveland. Ohio. 



INVENTIONS rnmmcrcLah?-prl Non- 
profit or commission plans. Booklet de- 
tails for stamp. Inventors Her vies Agency. 
Bos 1 5 . Pvnnagrove, N. J, 

MAH, Order item lor national distribu- 
tion. royalty basics, $1,00 sellers, preferred. 
Bend full detaLls. Ward Rogers. Pittsfield 
Bldg.. Chicago 



PATENTS FOH SALK 



PATENTED Household article. Paul 
En-Murtini 75 Rico Way San Francisco, 
California 



CABINET Makers, carpenters tool Fnl- 
ont No. 1. llC 7. 123. PO Bos D 12, Baltimore. 
Md, 



MANUFACTURING 



111 p:s , Stampings, wire forming. com- 
nletp manufacturing. Southern Product's, 

1 urie pcndcnce , Mis s ouri. 

IN V ENT1QNS Manufactured in any 
quantity at low eosl. Stamping, dies, 
models, etc. Estimate anti tree catalog. 
Crescent Tool Co,. Dept. X. Cincinnati. 

Ohio. 

MANUFACTURING. Dte.s, machinery, 
models, brasswort, while me til easung 
iiirj?] Ids. Catalog 3d. Baum's Uriel Sbe- 

■■:::: M ■■.- Kanaas_ 

SPRINGS, Wire aneciultiei, stampings, 
special machine*, tools. Wilkie, independ- 

cncc. Mo. ^ 

MANUFACTURING Tonis, die*. motJoU- 
metal Stamping. Fedfrlch Tool Co., Boa 
]e. EasI Me K 1 ‘fsporL, Pc:ma . 

ANALYSIS. Research. Newest finru- 
teed formulas. B]ggi-*t catalog free. Bpe- 
c'ul prices, leads, Qjbson Laboratory, 
Chemists. liS-nl2 Sunnyaide, Chicago 

WE Manufacture inventions in any Jjuan- 
t:tv. ModeL* made. Reasonable price and 
cq>eH workmanship. Arellanoi- Power Co.. 
Oue LaSalle, Chicago, 



MODELS AND MODEL SUPPLIES 



MODEL, Railroad supplies catalog I He. 
Bok PM. Dunelien. n<-w .ipisov. 

MODEL Supplcoa for the Inventor. Send 
3c .‘itii.mp for calalog. Pierce Model Works, 
Tinley P a rk- III 

NEIIF And yacht model ftttings; const rut- 
Einn seta; model yacht sails; illustrated 
catalog 2 Cl crh&s. A. J. Fisher. 1002-1 
Etowah Avenue. Roys l Oak. Mich. 

MODELS — Your Idfias deve toped into 
practical working models. 30 years’ suc- 

C'.-'hEleI experience ; thnUsuhda Of satisfied 

customers. Confidential service guaran- 
teed. Bank references. Send 3c peerage 
Eor 32 -pnb-c book— "Making inventions 
Pay.." Crescent Tool Co., Dept Y. Cln- 
Ci hti at I Ohio 

THE Oldest airplane supply hOUSfl, es- 
tablished ISiLh now solicit* y-Q-ur nitale] air- 
plane supply business Full line carried 
Klu*. enkine^. *uppUf*. Lo‘«v price* Si'iid 
now Money refunded if not sutis- 
fled Free caialOB upon request. Johnson 
Airplane .V iiiippli' Co., 441? E-ist First 6t.. 
Dayton. Ohio | 

MAKE Your own model casuriffs of alu- 
mtiuim, bras&, Drawing* tor furnace op- 
era led by hiow torch, amt plans lor making 
crucible* , ti.oa, R, K Mi>deD. P.O. Bus 
Soi 1 1 hb r i dge^ Mana. 

HO Railroads I List ifrc Lange. 20 E 
Jackson . R. 314 C hicago _ 

INVENTORS — Small ideas may have 
large commercial possltn lilies. Write ns for 
tree boot. “Patent Guide ior the Inven- 
tor" and '"Record of Invention* 1 farm. 
Delays are dangerous In patent matters, 
J-'rc-L' information on how to proceed. Clar- 
ence A O'Brien A Hyman Birsmiti. 53-E 
Adams Bldg.. Washington. D C. 

CATALOGUE Of over 40 enatiwa, enat- 
mgs. supplies, :Jh.c. Refunded Howard 
Co A-2-SL7 North Ashland. Ctncaito 

BUILD Belter miniature mulnrs than 
you can buy New design. No cos tings. 
Details llic Wright Motor Work::. 3256 
La ke Park Air.. Ctiicaw o. 

RAILROADERS. Fans and model [iiak- 
erK. Send for second and greatly enlarged 
edition of interest tug and instructive butik 
Ihi Iraici* Onl one ol its kind 25 r hi 
rein. Train*, 1 069- D Transportation Bids; . 


WRIGHT ‘'Whlrlwnad'* engine, model 
lithographed in colors, size 13*32 in. Shows 
and n&mes. every pari, invaluable for m-- 
jytiuii students il postpaid. Popular Me 
chiini r* Frer4s. Room (C331, 209 E. OtiturLO 
St... Chicago, 



KLIT I'KINTS AND PLANK 



COMPLETE Solar heater plans 32.00- 
Sufishinp will heal Water for '■our home, 
Ehiefeon S olar H eater, EjMCOiid id o. Calif . 

HOMEWORKERS Handy drill press and 
bench Vise. Make it yourself, easy Send 
15 c for V'yrkibs drawings. Furds. Bcs i? 3 . 
Elkhart. _rnd 

ROTR ACTOR Drawing instrument COIh- 
pais.s divider, protriicior. rule, Sflllftire, 
bevel, gauge, nutre plumb, level, angle 
finder, nil in one, with ins true ■ mis Qnar- 
ler EniiliDTL sold 25c postpaid Doran, 3 
Marine Avenue, Brooklyn, N. Y. 



IlflME CRAFTSMEN 



LEATHEHCRAFtSMEN— ' Write for free 
Instructions and price its! of leather, tools, 
etc Sample cards wilder A Co.. Dept. 

F. IQ 3B croaby at.. Chic ago, m 

DESIGN Your awn furniture. Out com- 
plete course s-hovvi j'ou ho^ 1 . Only !B 
Invaluable to homo craftsmen, Write for 
descriptive folder. Kick Ins Lilli te, 430 

Lyo n. G rand Rapids M;clv 

BIG Profits— Mate, sen unique lawn or- 
naments. book ehdi. door stops (it spare 
time. 20 patterns. rit'Si b ril'd by real avtist, 
full instructions SI b0 ti&stpftld, Wick man, 
Dept. 33 -C. 744 Brooklyn Ave,. Dayton, 
Ohio. 

' SQUARES Nor L-t:if.ri- Make delta, hand- 
bags. etc. Quality cord sampler with cat- 
alog free. Beginners book, celahig umi 
samples. Hie Special! Regular $1 book 
wiih SDc beginners outfit, all for $t. F C. 
Herwig Co. Dept J-S. 121 Sands St.. 

Brooklyn , N Y ■ 

heavy-duty Jigsaw, home workshop 
shaper, drum ronclrr and 45S Other prae- 
lical articles in Vo! 26 BllOp Motet- duly 
50* postpaid. Popular MeetiatllCP Fress. 
Roo m fC3flj, aoo E. Ontario at,, Ohi cagq. 

NEW liobby. stone pgUuhing Bench 
coostrucfclon book Ami information $100. 
Smith's Agate shop, 22 a w Alder St., 

Por t land , Ore. 

2d FULL-SIZED Lawn ornament pat- 
terns, 25t. Modern Woodcraft. Saginaw, 
Michigan. 



DLD GOLD. IVATf’ilHS, JEWELRY, 
PRECIOUS M TONES 



HIGHEST Prices for old gold, teeth, 
watches. Jewelry. Full cw-h value mailed 
dny shipment received. Satisfaction guar- 
anteed or articles Cheerfully returned- In- 
formation free, or ship today. Chicago 
Gold Smelting Co.. 300- F Champlain 

uidg., Chicago. 

GOLD Ounce. Ship old gold teeth, 
crowns, Jewelry watches — receive cash by 
return mail. Satisfaction guaranteed. Fret 
Information. Dr. Weisbcrg's Guld Refill- 
ing Co., 15CHJ-Q Hennepin, Minneapolis, 

MLnii. 

AUSTRALIA'S Lovely opnlis. Illustrated 
catalogue free. Good aelectlon $5. Noftuan 

Sew a ret M cl bourne, Australia. 

5000 R EBUT LT ' Elgin. Wft ! t!i uhl . Hamil- 
ton watches. Alsu ladles, gents wrl-vr 
watches Make bis money' [2ai?.e, 7 lewd, 
Elgin or Waltham. S4 75: 10 sjin' n jewel.. 
87.5ft Bend tor free winch and diamond 
catalogue The New York Jobbers, Dept, 
M 74 Bower v, Ne^y York L N. Y. 

HQW To identify nnri determirws value 
of uld precious metals . Where to buy. To 
whom lo sell Reliable rind up-to-date in- 
formotm-n Complete instructions only $L 
postpaid Popular Mechanics Press, Room 
fC38 l. 200 E. Ontario St Chicu gOi 
QUESTION— WhBre can I get discounts 
on jewelry, gifts, neemitifti. 1 Answer— 
Frank Mliligait Com pan v Jefferson town, 
idc ( refunded i brieigr- thirty -two page il- 
liKitmted catalog and valuable free off er. 

GOLD II Lng.s reset Nevada LurquoiE■ l, 
?L.5U Thunderbird brooches and lie-huld- 
ers Si ,00 each, Turquoise Indian rings 
$1 SCI Minnie Price. 411 No, 7th, Lo» 

Vegas, N eva da. 

LOOK 1 Throe different uncut BCtftS 
81.00! Willi Urn FrulU. EdgemoJit, SOuLh 
Dakota, 



TOR A LCD 



CIGARETTE Making machine, cigarette 
uvse. tobacco: 31 . OO prislpajd. Outfit aent 
free tor 5 day Lr:al Particulars. Berke- 
ley, 1704 Stephen, Street, Brookly n, N. Y 
GUARANTEED: Cigarette, pipe or 

chewiriig, 5 tbs.. $1.00; tets. $1.75. Pay 
when received. Pipe nnd box cigars free. 
Riv es Tobiteco Co., Faducali. Ky . _ 

FREE Sample pipe or cigarette rolling 
tobacco. Name lavqnte brand. Pete MO- 
herLy, Box JOHiu. Owensboro. Kentucky. 



RAZORS — BLADES — All UK FEN |NG 



SENSATIONAL Electric dry shaver. 
S4 35 postpaid 100 bladcH, 5-harponcr, 
Styptic. 7Sc. Denis Labor Pi or Sen. I8i>fi 
North ijprLngflel d, Ch icago. 

BLADES (Doublet 100 post paid 95c. 
Radioman, Bok 452 Maryville. Tenrt- 

RESHARPEN Own bkdH, No gadgets. 
Barber's, secret Complete Send (dime) 
or tstampu I . Philip Di bfmiiie, 630 E, 
235 St . New York City. 



POPULAR MECHANICS ADVERTISING SECTION 
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fcimv EYING INSTRUMENTS 

GUARANTEED Factory rebuilt ttuislts 
and lev-fils Tor rent (with pui-chiui-c uyliiul) 
or Kale iCGS-b or term* I, Order now bclore 
prices advance, Wo wfcl3 repair, trade in, 
or bu? your old instruments. Ship pre- 
paid far estimate and valuation^ Write for 
Liat M-3S and complete information tu 
Warren-Knight Co., 136 N. lath St-. Phila- 
delphia. Pen na. 

FOB SALE Git EXCHANGE 

TRADERS Bulletin, hundreds of trades 
and bargains. Maclt Brothers Exchange, 
2041 Chicago AVe, , Chicago, 

WAN T ED— M 1BCELUNEOI IS 

CASK For used mic roacopcR , binoculars, 
cameras, elide rules, drawing sets, survey- 
ing, media Rica! , scientific, and musical in- 
struments ‘Highest prices paid day ship- 
ment received, satisfaction guaranteed or 
shipment promptly returned. Elman's, 
23133 Van Su ren. Chicago, _ 

MODERN Refrigeration. New industry 
needs trained men for installing, servicing, 
repairing. If you acefit a new field with 
larger oriportunltles get laical book bv Alt- 
fcioijjs^ ftucE TUmouiat. S-^ ptetFsaid. Popu- 
lar Mechanics Preas, Room <C3Bh 200 E. 
Ontario St,, Chicago. 

PERSONAL 



FOOT Remedy guaranteed to atop often- 

f it 

anti. Michigan- 



top o 

si ve perspiration. 43.00. Npxodor. BOS 334, 



WIN Prise psoncy : Booklet — ''Success- 

ful Contesting''— shows how lDc post- 
paid- Bulletin hating f2M.0QO.O0 prizes 
included free i world Publishers, 4515-B 
Cottage Grave, Chicago, 

ATHLETE'S Foot cured quickly, easily, 
r mane Ally. SI. Box 1S&-A. Station s, 
Angeles. 

UN EMPLOYE D— D:.,:=.ui i s 3i i-p w h It "pres- 
rnt job - Li t me help you. i Nut U soiling 
proposition.) Particular:- free. Tr&bie, 
528 WltS l Dickens, Chicago. 



per i 
i .to 



POEM Writers, songwriters Send for 
free Rhyming Dictionary. Songwriters' 
Guide, Submit best poems, melodies- today 
lor bon utl(le, superior Offer UMM Klu- 
dlto, 33-J. P ortl and, Ore 

PHYSICAL Culture and free voire 
coutee. Both complete $2 R9 or C O D, 
plus postage. One alone worth much more. 
J. Flynn. 322 Livermore Avenue, We&ier- 
leigh, Staten Island, Now York. 

DISCOURAGED! FrieudleksT Unpopu- 
lar? Antagonize others" Don't, aik them 
why they don't like you — check yourself 
and know. Amazing seif -analysis chart 
10c. Glaser Publishing Company, 333 N. 
Michigan Are. , Chicago. 

OUT! )OOR S 1 1 0 rts f n r everyom ■— En J i tf 
them all your round with aid oi book pub- 
lished by Popular Mechanics. Hundreds, of 
ideas for new and popular sport:', for every 
season; cample Le instructions for making 
necessary equipment a I small cost. .-; h i i 
pages and tii>rj illustrations. 42 postpaid. 
Popular Mechanics Press, Room fC30>, 200 
E- Ontario St-. Chicago, 

MISCELLANEOUS 

MEXICAN Legal matters American 
Jl Homey. EoS 1726, El Paso, Texas. 

CQAT5-GF-ARM5 And crests correctly 
rendered in colors or black and white. 
Highest grade. Estimates free, Heraldic 
Studios. 1014 O ak dale Ave.. Chicago. 

STANDARD iEb'CtTie lamp Imveet kilter. 
52.0O up. Literature free, Bauer Bros., 
San Leandro. Calif. 

AMATEUR Tattooing outfits. Illustrated 
catalog Gc. ■'TaUiro,"' 69 1 A S. State, Chl- 



YQUH, Caricature in pen and ink. Send 
photo and 51 to Luther A. Finds, 221 Au- 
burn St,, Portland, Me. 

MOTHER Of pearl inlays- DiHerent 
colors from afl Oyer the world. SeJocfinn 
ol 33 pieces, includes pearl strips , diamond 
shapes, dots, square’s. Instructions how to 
inlay your puns, crlbbape boards, jewel 
times. Ltt. Price list an other j plays in- 
eL.dicL Send money order 5 1-50 in U.B.A. 
52.00 foreign Jos. Fhetteplacc, 3060 5th 
Ave., Chicana, III. 



SAVE 9500.00 Building home. T did. 
U&e tree by-product. Booklet explains in 
detail, Postpaid, 46-00. Burton Macon, 
Ramsftur, N C 

BOOK Matches make fascinating, valu- 
able collection, Fifty books, unused, no 
Lwa alike 9dc postpaid. Souvenir Match 

Co., Toledo, Ohio, 

FENClLlTE wriln Ip the dark, Agenfs 
sample 50c. Sunset Stamp Works.. Seattle 
Wash . 

SPECIAL Oder; Regular G' r slide rule, 
only 30C prepaid. National Specialties, 

Ev a naton, 1 3 LinoM , _ 

HAVE You a sense of golf hum of') Copy- 
righted printed booklet. "Fellow Duffers,’" 
Written by a humorist, Twenty- five Cents. 
I'lngdahl Features Service, 3G Howard 3t. , 

New Britain. Conn 

ENGRAVED Metal name plates. Rust- 
less.. no polishing, read in semi darkness. 
Particulars. Loek WE , W ash 1 otftom D. C. 

LUMINOUS Panvt? ' Startle, entertain 
your friends. Novel decorations. Generous 
supply, 25c, Cold Light Mu ter inis. 51 

Manor Ave,. Oaklyn. N, J. 

Prevent Tlieit — etch your name an 
tools, trims, eta. Complete outfit 4) .00. 
K.mg, 663 Dorr, Toledo. Ohio. 

TATTOOING Outfits, suppb.BE, illustrat- 
ed list free, "Waters," QG5 Pul-t,liutn, De- 
troit; 

MONEY m butterflies, motto, Sif Sin- 
clair D ispl ay A dvertiseme nt on page 14A, 
MAKE It YourEfili — Hundreds of prac- 
tical and useful devices described in our 
tug book, Plain instnictlari? and illustra- 
tions snow you how. Save money on things 
tor rmirRelf or make profit selling to oth- 
ers. tfOO articles. 4,30 pages. 323 illustra- 
tions, *3 postpaid, Popular Mechanics 
Press, Room fCH0) . 300 E, Ontario St,, 

Chi cago. 

MONUMENTS, Reasonable. Lettered. 
Delivered. Guaranteed. Reliable Granite 

Company, A 17, QilfiCO, Florid a 

SWAPPER'S Friend. EM, Saline. Mich- 
igan. it; tenets swappers, collectors, She 

year, sample 10c, 

Hi;.- . N r FropcsilicEi reailvcrun: iuj - 
rors, autopaits.. rcllL-ciois, niatinn chopped 

E laas siRtia. Write Sprinkle, Plater, 265. 

lari on , Indiana. 



QUICK CASH ; 

IN NEW POTATO CHIPS 




START AT HOME 

IliTi-'s your clianre— n rn<mvy-rnaklTiir 
tnjhini^S Of yMlr nWn. Tnr.i liOUiLU^f. JiiCo 
i;wh by mnklimr new kind Dtl^tiilaCh^i 
With my Improved outfit, den- 

rlc.i^, lUpmvr. “MlS-nir.V-V" Chl]>n 
nt low njfii. fl-.v Jumrs* prjirllco «|mn 
U. Deglft aaywhvrK’ — flly, villas, town. 

rlib'.iii -i i i*l plc-ntHul. Wholonut * 4 

or relfllt. Steady "round bu»khE^, 

Broftrtw, markfta. rr^Uni- 

rantn. laveme, do tlie nnutlfbg for you 
wt HgLF STABT ran IN BUSINESS 

tlrent nuantUle* Of Chip* mn* <»/, (tun 
daily, P»Hl Jan;o— on u s, . in r li' ^n, V™ 
ran .Hlorl this manvy-mukina buiirifsi 
mi ji !J nr>{| r* noihlnpr" aulliiy 
«iEh, Write for irniafo Chip Booklvf. 

COhUEftKINS COMPANY 
Miqh SL. , Springfield. Ohio 

If ft CM TC'rttliUFTiL.a?if montio-n l J ot)utar McchunicH 





AERONAUTICAL UNIVERSITY 

CKGINEERI NG [B. S. D£QR EE1 — ADM 1 N IS- 
mATIQH “ CERTIFICATED MECHANICS — 
RADIO- SHEET METAL — WELDING 

A real 1 frlitUo.il university educating | n IFfi^ time 
it h>n, cast. tlrarUiates ivllli all Itiullnu avUILnti 
euKIpmlil tfH mm! aJf litivS. an>l ot'e- rUaMi- 

Si.itc Acer i^l L ted. Goi i rnnu-nL approved. Wrile 
fur Mlustrated Bulletin, Address 
Aeronautical Dn I verily. C units Wright Biftg. 
pept. A, 1342 S. Michigan Ave., CHICAGO, ILL. 

AT 

HOME 

Horn* Piiidh 1 CnuTw Ififl'line ta Dwws in ELfcSfW’fiJ; Civil; Mw hois a rsl: pi«ii: 
ArriiiU^tiiml: ^wiMULiiti^h A ; HrafUng^ ttnUmi Air CnudiBMnAu!; Hiiiif- 

(rrntii-n. Hic'tiw.Li , Muiihc. Piiiokium. Jridyi4ta«L C’MrfiiihrjLl Kr^ln^vrkir: A*(h 




STUDY 



ENGINEERING 



5Scirn :-n: P t. i‘ u ■ 5 * ’i I >■' I EdmiLtfcjn; W' rlting:; Pi-yslujiwi]^ C'jMiiniMty : fiitulKP_F’_; _J-»™ ; 



ACfii-ultilTit p ’I '!•’ • - Ai9y i'f I c :i>f J ti:iinp; AHVru'.mLi 

ROOSEVELT GRADUATE COLLEGES. 13 m 



cla™ 



fcjewdiiffx, Ol eif I HLK Y- 

ndan An,, Chkasa. 




TRAILER BUILDER* j 



1,-nwf-L pH Pm trt tl'C Ir.rtii'Ury fe>r wEndun'':. 
COVpUt-m. lift (ns doVk'oH «ruJ or her Hem*;. 
KtTiiJ UiL- for 40 lingif i 1 1 tiitfAE ed pjiEelftE, 

■MARVEL TRAILER PARTS fio. 
laoao tmicatint 1 igmt Mien, 




ENGINEERING 



ELECTRICAL — MECHANICAL — 
ARCHITECTURAL — STRUCTURAL — 
CIVIL — AERONAUTICAL — HIGHWAY 



nonessentials omitted — fundamentals stressed 



Technical and applied courses — 

Chartered by the State- Recommended by grad- 
uates, endorsed by industry, approved by engineers 
and educators. Courses include Air Conditioning, 
Electric Refrigeration and Diesel Extensive 
modern equipment. Low tuition. Part-time work 
for room and board. Degree in two years, di- 
plooia in our year. Also short intensive courses of 



39tli 

YEAR 



three and four months in Electricity, Dicsel-Elec- 
trie, Power Plant, Refrigeration, Air Conditioning 
and Drafting, Otie and two-year courses open in 
September, short courses open the year round- 
Thousands of successful graduates in 17. S. and 
foreign lands. Write for catalog 



FINLAY ENGINEERING COLLEGE 

1001 Indiana Avenue Kansas City, Missouri 
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POPULAR MECHANICS ADVERTISING SECTION 




AU DELS Carpenters 
and Builders Guides 

4vols.$6 



Inside Trade Information On: 



IniFd* Tr*d* Ijir»fii4l4n 

W L!arI^h t«rtu.14MiI-d*r*- Join- 
Dr*. PviildiuJ MeratawLic* wmd 
all Wad d woiktfl. Th*iA 
Guidtj kive lau Iba th r-ri -r i.t 
bjiir Jr: iojii tli^t .y i'ij wmit— 
in'JlIitLug fcTW JL.ttT.mb, 

■ i I i.WilL. pUbft, ty^rh .1 iir.ij 
nir>My *irlii< An 

IVll'EKll*!*? [uHLt-tl ll T thn 

PlltiP+i!' i(* -iK.lt XftlilSnAt, A 
inJ 

Quick IW'Wr' 1 f<*r M>* nw'ltf 
‘Wi-lSitt. t’jrp*-[iLrrn rrrrr* 
wLm «rt i j -i i llirw G<i J-i 
n UpLoinr iNnd to Eirki 
Warl, IWxi :r W'flri »rid BsV- 
|er hr- To c-E i5ii» ■Niii!.. 
fcnc# io r yo'/TKlf. tin, ply fill 
in htiiI bridJL tit I Itfclj UOSJ.- 
POX l*Unr, 



TJo-tt to llsd thn steel EHmnrc — lie? w to £Jn nod aet 
BMW-IInW to buHii furniture — flow lo ut*! a 
hi um [>ni — |(ow to xi gc ihn r li-’i LJc |i«*r— -Ilnxr to una 

TuIm and «uil» — IIuw txi 3=LIL ki: jn:nu (.-B-rpUTitf T» 

i-t J I tlNjei ixr— du-lv LtLj£ Ujeiinumtiiil] £Lrcilili?i:iii — lAt- 
tiirui,ti 4 i£ st«m*(b of tin there — ilow T-fl 6x.a tcit-il-erii 

p-nri silts- — How to frame bouses and rooLi— I lew to 
cntLcnjutn COSES — How to build llOTlBCB., bftfliH, gi- 
etc — How to read and draw 
itlAna— - UrawinK WO atH'cnlicatsoraflr — Haw to (fl- 
CBVaLc — How to liar prttinpa T 2 , 13 and 17 On <lifl 
Steel aqtUir*— Huw ic* huLlufc Em , '-r-: und sraffrhlda — ■ 
skylight e — 1 low to build ala ixi-Fl nw to pwl on 
interior trim — How to BanJt door^— llow to Intb— 
I a y El eona — Iiow to skalo t. 




THEQ* AUDEL & CO., 43 W. 2 3 rd Si., New York City 



MtD A'jJdk Cfl-rpeut*** *.-»! Builder* Ollrde-a, 4 Vuli-.. Gu 7 dnye 1 fire l.ria|> If O.R . 

I Wilt rt-nilt )L Lii 7 lUya, Auit 1 L nu. n ItjLj' egCil jg if puuit, OibirVH I irkl rutCTLj ibBJII, 
tin ubJiEitwcm u. ii la if 1 am aAtnJmij, 



Naina.. 



Addrs*#.. 

OodupatiiHi. 




LEARN AT HOME 

A re you adult # al ert t am hi t lorn } wiUi ng to stud y f 
Investigate LAW! We guide you step hy s-t-ep — 
furnish all text* Jii cl tiding L+-vo I time La w Libra- 
ry. Training prepared by leading’ law professors 
and given by members of bar. Degree of LL, B. 
conferred, Ltpw cost, easy terms. Send NOW 
for Fre e, 64 -page 4 ‘ LgiwT raiiiingf or X^eadersh i p.' * 



LASALLE EXTENSION. Dept 8&4-L 



Chicago 



Aut». I^b-#>el r Avlg> 
liHhTi M L4.hu nJcs, 

iiiidy, Fr-nrler Hepsfr. 



TUBES THAT PAY 

I'isliHine. flcWlnK, Laura wiih :i few wwIm practical train lag, 
i'ralnon rat-n uet the ppciuuunfl. Write fen 1- UEE hoi >k. luw njltkm 
r:itr- Stat* nnurar- Inteeraated |ti, Mi-SWKKNV SCHOOLS, Dept, 
|l'i-Fh. , Detroit, Mix'll., or Kan^jji Cliv, Mo, 

LIVE BODIES FOR SALE 



x Hi li-xv’ Wfini, hi't || l( E.f ..lull r 1 *i'll vooi w-lint T pill dr, 1 bows It. I pJI lake 1 1. . • 
h'.r:ipnt l»jdj .4 j-i <iLTf i.jd w kip it IPifu Mt.iiJJc .illfl Itl, J AaV* ditfrf Iw iiwto-l I mu) wi 
WM1 Bil-W U.t you u Jill Iiifi 4 m ilImJ h iiiiRwi hih-jfl Ikk(i ! Ih^.iL, 'I'll 

I < iiy tbijiiduLi.' in ■LiMjIml^Iv J'ltE-.j: 



TOMMY LOU CHR AN. i*ept. Vi.tS. ISth SL. Phllacfel ahi.> 



Establiskcd 

1902 



New York 

Electrical 

Ask for free booklet School 
44 West 17th St.,N. Y. C. 



$ MONEY-MAKING $ 
OPPORTUNITIES 

For l hcne ufbo nefd latcnr intpnsp.n or must. Tteir GCCUtiatiems. 

TtiiB follow LOJ5 u-nrbahlfi. tested [duns are a da (Stable boEb to the 
needs of the veunirT or eitF dwellef eitber for iwart lime defel- 
ti]jrthTj[ nr urlDmoaJ loconit enure*. 

Ererj- idea set fonh In tln-e boota Las been ustd by Others 
for prafll. Titty nr* well wnrrli jnur nunsinli rallnsi. 

plari I — 1000 Wa.vs (n Malta |I,{pG 0. Tract teal; new hculi 

rtf trk'tL tested mt-LlLiida tb.it work that ynu too. call use, 
Trix-e |4. (15. 

Platl Nc. 2^Radio PerTiclnp. Lflt an pi iiert teach von hOv tO 
x-n ku ia-! Jti Ihh inouev maM&tr IWlfllnEHa. Friee tile. 

Plan No- 3 — RefrlaeTation Seirke, O^euil ttmimal ccreis all 
inahes. fJood service men are deeded, Prieo fH.M, 

Plan No. 4 — .'tulmi ■ liiie IteELdishiLnit- Ettan a Ju era Eire IrUsE- 
u-fisa ef j-cur on n. Fine pgasibUlElha bora, EieelJoUl now in- 
etructiou bunk. Price St. 50. 

Plan No, 5 — Out finer OnportwnmiSr I'h-e raisin g el small anJ- 
tnak, fill. in anti planta fnr prosit. Price 12-0Q. 

Plan No. 6 — Hl.liQo Mtinej- Makln u Fonnuljs, Crnntilet® Sn- 
j.lruetimm for the ijifthinu Of ropimotllit ien at c mall cost Ebat mar 
lie 1 1 1 in a hand^nme I'lofli rtse, 

Plan Nt. 1 — Htflfl hpare TItox' Money ilakinsr Ideas. A Job 
for etrryt»iiy. Hl> pajsp bonk tells How. Prloe Jl.nd, 

Plan No. G— KIO Civil {twif* liiiujilnpLions. Cover inn atcadp 
fjrivernmenl lobs. All ly I of nosluony. Hotter btikinfiis tneaus 
i hnus-nnfj> nr oew Jobs. I'reiiare now bj- studying this new book. 
Price jam 

plan No, 9— Maltlnn Poultry Pay. The. ornuer breed ing and 
run Nil lien ix-nt rhT fowls for htuhcr eiig nroductinn , E'riee tJLOO. 

Plan No, 111 — -jA Llflfic from rl?e .c.aari. Answers the QtLo-s-- 
lion r “llnw can I guooeWtllly ex't .'Still ill shed in the cminltyF' 

Price 

Plan Nn, 1 1 — htj] t-y for Flood and Fur. A com [d etc miide to 
Efey succc-Hful rearing und bix/edlnc nr rabbiCs. Price ?]l,00- 
Plan Ne. 12— Tin- Frog Industry. Should be rOhsIdercd ruore 
As a side line rhan a molar means Of Income. Frjuo 

Plan No, 13 — r-x Tltere Money in Weldinji! FittUll laros-jjia- 
Elou 'how- Hiliiirur i.x o ixnwin- field offerlna dii].iOf[UJtlly to 
nnyunc looking for a. trade, lTlm ll.DO. 

Finn No. 14 — AEICu ScrMCe Shep Muhnsemcut. Muney-savinfi 
am! bUslUPHS-iitOdLUMns ideas by twu liten who Jrnow just what 
Is efcxutuisl to o i.-rDfitable tier vice s:h0]i ItU^i &*>.*, i'rlffx SI -CO, 
Any of l he a have mailed postpaid upon receipt of prim or sent 
C.fi.D. anywhere in U, Pay imutruan price sod few cents 
poatage, 
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PROCEDURE HANDBOOK OF 
ARC WELDING DESIGN 
AND PRACTICE 



$1 50 inU.S.A. 



3012 PACES 
12X3 ILLUSTRATIONS 



ONLY 



Elsfrwtiere $2.00 






POSTPAID 



The big new fifth edition 
PrDCtfduK Handbook glv^S you valuable, up-to-date Infcr- 
[natlon that will enable yOO to improve your position nmd 
increase your earning power. TT > i 3 eornpletc, authsfl- 
lniive Handbook g'ives you quickly the n^hf auswsrs to 
problems In the development, production or utilif fttion of 
steel products, ft is one of the wisest Investments you CM 
make for your future welfare. Order your copy today. 
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IVhiheinatif.s Made Easy liy 

ROPP'S CALCULATOR 

AND SHORT-CUT ARITHMETIC 

fellow & tiie Answer an Quietly 
«.- a WtiErli shown the Time to m|| 
Problem- likely to tuemr in the 
Ofhce, Store, fehop + Bank, Farm, 
or Factory, 

0*«r 3.060.«fl0 Sotd 

EiplaJnu find simpiifh>s every 
principle m AnMimerJe, Aieebatiici-j, 
and Mensuration 

PRICES POSTPAID 

IkxkSlic, Fleilhle Kerniol Rfad- 

ind. ... u.en 

Pocket Size, Art Leather III ml- 
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(Continued from paffo 2SA> 

being destroyed by the lava while ships 
come and go in tho rough waters of the 
bay. The standards grip the globe tightly, 
lessening the chance of its being dropped. 

r piME of attaching the garden hose to 
* the faucet is reduced materially by a 

quick-acting con- 
nector. The device, 
which is attached 
to a regular hose 
connection, has 
jaws which close 
over the threads 
of the faucet. A 
knurled sleeve 
tightens the jaws 
to form a perfect connection. A turn locks 
the sleeve around the jaws. The connector 
is in a unit, there being no springs, pins, 
screws or special gaskets. 

T’YESIGNED for sanitation and for safe- 
^ ty. a waxed paper channeled ling for 
attachment to the 
rim of drinking 
glasses has been 
patented. The 
waxed ring pro- 
vides a lip shield 
for protection 
against cracked 
rims of glasses. It 
also affords an ad- 
ditional safeguard against passage of germs 
from glass to the user s mouth in drinking. 
The ring is pleated all around to provide a 
resilient action for making close contact 
with the glass, 




A 



PFLICATION of liquids, such as hair 
dressing or scalp tonics, is made eas- 
ier by a fountain 



/: 



comb patented re- 
cently. The comb's 
main rib is a hol- 
low' tube and its 
handle is designed 
to receive a fluid 
reservoir. A con- 
nection between 
the tube and res- 
ervoir permits the fluid to flow' freely. 
Fluid ducts, each surrounding one tooth of 

{Continued to page 61 AI 
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SUPPRESSED 
KNOWLEDGE 
OF THE AGES 



What Strata g,c powers did the 
ancitsifj po»K55? Where v*’ii the 
source of knowledge thjt made it possible for 
them to perform miracles? Wert these pro* 
found it c rets burned with ancient libraries, 
or are they buried btnfatli crumbling Temple 
wall*? Theie wife nvtn of the past knew the 
my Meries of life, and personal power. This 
wisdom not lost — it is withheld from the 
miss. It is offered Freely TO YOU if, with 
an open mind, you with to step out of 
the rut of monotonous existence and 
MASTER, YGUft LIFE, 



TNIf FREE BOOK 

Man's intolerance has at times swept his 
achievements from the face of the earth, yet 
secret brotherhoods have preserved this sac- 
red wisdom of the ages. The R os a c r lj c tan s, 
one of these ancient brotherhoods, INVITE 
YOU to write and secure a free copy of ‘"The 
Secret Heritage.’* It will point out how you 
may receive afie.oEd truths. You can leam 
to MAKE YOUR UFE ANEW— the 

Fulfillment of your ideals awaits ^ hi- 

you. Address; P 

Scribe Y,Z,H, 



The R 



-SAN 



osicrucianStfi 

— A M O R C — f J 

JOSE, CALIFORNIA 



Tha RocifTTjdtFiE Am NOT m cr^*r:lntli3& 

SNUBBED BECAUSE OF 
“ADOLESCENT SKIN”? 

Act now to he/p keep your blood 
free of pimple-making poisons 

Don't go on being cursed by loathsome pimples. 
Don't make others feel ashamed of you or shun you. 
Find nut what's the matter and correct it. 

During the period of adolescence, in the years be- 
tween 13 and 25, important glands are developing. 
This causes disturbances throughout your body. 
Waste poisons from the intestines often find their 
way into the blood . . . and may break out in ugly 
skin eruptions. You must help free your system ol 
these intestinal poisons. 

Thousands of young people have solved this prob- 
lem simply by eating Fleisrhmann’s Yeast. Each 
cake of this fresh food contains millions of tiny, 
lirirttj plants that net to help you eliminate waste 
poisons from the body — before they can net into the 
blood- Your skin becomes clearer and fresher again. 
Many get remarkable results in 30 days or less. 
Don’t tone time. Start eating Fleischm unit's Yeast 
jicue , . , 3 r-akepL dailv, one before each meal. 





50A 



POPULAR MECHANICS ADVERTISING SECTION 




Learn 



Come to LINCOLN 



PREPARE NOW AT 
THIS GOVERN MEHT 
APPROVED SCHOOL 



hir >L ■•'ti i-nuti.p P : -l.vt W MKhuii. Aw Tr»n«[*>rt PU.ai* bud 
l. 1 1?. WfWL ■ . Aj i-j-lj.nl i£r- liiwiJrJ II J» IrS 

cdu for yi>icT 

Jirnn'pnr bl 
l-»rpn, 



p!r]iHlu« ^0 IJ fnr yOiFf (Ji* 
Tnqi|li irt. iCoHlTTl^rrlUL j, Li:riilf-d f"' 



LINCOLN'S rtrOHT YH AIMING 

f-JBSlll-IlL R.l1.l:n 

lit [‘tiratq Kg-.i. 1 1 Iraq rung Pitmen: V„tern»i lu-tuiii-t-oni 
iundera ALf|»rti 

LINCOLN'S GOVERNMENT APPPOVE* MECHANICS 

TRAINING- (Ivm Jrrui. pTn^t- - lI f-n:nrlnnrr dr. iriH>d«T|il ng 

>nd Ijibomtoriwi 1 'rrf'tiTnji you fvr lHim*'4i"^' nmiil-ayfiie^i 

n-t'i Gi-.vephtr.F-nl Haling nil Aifiii-tit- .ifc:l IZ.-iftlpic Merlin-iiic, 

POIITIONS Fan MO RE LINCOLN TRAINED MEN, 'HhJDIIlh 
-nur .. m pi p.etiL wr-riee. IjAn-hr, Griduate* urn i »Li-ii 

■ik«wi* -rktii ItniHog ortinnaFqj**- 

TOG-Alf far earnplete inrarmufiiwi- 



r- '•••; ' 

WRITE 

LINCOLN AIRPLANE 
551 Aircraft Building 




& FLYING SCHOOL 
Lincoln, Nebraska 



IEARN MECHANICAL DENTISTRY 



A pi'ofemle* filtering unllwlt*d 

gppdrtarNtlet. Mart mmierh and 
complete ctrntne embracing every 
brjmfh from > J ia1CtO F’oriTlala Work. 

hlrk prepsfefl you to wurlf [or U*n- 
tlrtfli nr fll.nrt yoijr nven busflliMBL indi- 
vidual InFtnietlcm — practical tTftUiiOff 
in day ur ntpht HchooL No honke — no 
ClaSSoS* Cital.oR upon request. 

Dipt lit 

MeC AFtKIE SCHOOL 
Of MECHANICAL DENTISTRY 
2D7 N. Bread S-t, Phi la., pa. 




Correspondence Courses In 

RiDIOjidtLfCIRtCiL ENOINCERINC 



LOW AS 



electrical EhciNtEarNc t; : - u ,w] « 

tTLCnl Sl'-ni. T .l I II | effl Yi h'y l|| 1 j)j-i> taijiliibl 
RADIO ! N6 I N E E hf I H C. . I Iir» 

-Iirit. Triit., t-.i i| i:t I n; ■ q|]iFr-nej"r* -n riiiui , IK-1 

hhJiLl 3-/1. r.-her -. r-r ],JQll-Trvd L-t . . ’ D 1 




e|i of wi«!r clfc- 



KL-, I'J'ihfjO. ,lwl-.-h 

.-ijiiin ijbc t/h.-Jia. U q. TaiLrn 
Eii .«■*«* W *1 Alt* t-jf r,Mh*cl. 
ITDCC ri(* I >r !■ • -• : ■ > •■• <.| » ; . I i-jr-t-lnga end-Tit on eh i tart el 

rllLL LINCOLN ENGINEERING SCHOOL, Lm-rgiln. Nflbr, 
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BRAZES r-i 
SOLDERS B 



Now, an cluc+nc tarc-JUinij, hraTiiifr & aoldr rmjr torch com- 
i j f.ilctc wjfti Inbuilt fnwer unit, ruppliea. Work a 

Instantly ulf any L: -■ 1 1 1 socket. Does a thousand 
1 ono repair ]<*h* at an mtui zinff ly 
Idw cost on atom inum, Iron, 
att-i.l anti other metal: 1 * 

1 Ttd a S-Do risible in h. 13 1 a 

pliu-pd for 3* iJ ntic r rntiS I ieh! V 

Ini-airy, t) r Ln^tnijlt: for 

r h oma rap.-hin . ■tlO-p , fiWS- 

[tQry,fai- 10.00^10 c-or . aan- 
rifcur T ahh-et motuL radio 
^.aod bicycle repairs. Any- 
one- c^n hand. I d wittn*ut; 
p rc idon -i as pgrign cb with I 
ejar -hi hi-ijjifl ln^ trueptinR , I murtr ] 

Inda^LfMil uvd y rjfel iti'ii.-.n Jobs. 

10-DAY HOME TRIAL, 

'Viin tr^ 3>-in» 1 1- - wtrtc Tnorc-b I 
i^r tg ?t- pti-r n-sit or on«i 

r-r bo liy liii^jjJniS ft, 

l3aL-n Jf, Wj-SUf ftih 1 Ka Tirt l.-UcUU. 

ELECTRO-TORCH CO. 
2G13-AL Hichi^fln Pi\ r..Chi^^F.n 






DIESEL 



(j«I DEI'IFih Lr.Ltri.iL.ti- A-ili-.i . J-t-in-pii-f 

J^irjiLirL Ln j'xj-dii: ttart l.w r«L h Ditwl L«il#r. h4tabJiltl«f 
j-ttrn Mad«ra agihJpBiwt, ui-tl ltih true- L'I um 
f-th-.!'rl. i [>-■>, lar YOL'R aarrr-ML rinj-n rrm tn luid l-unfiL 
wink Ic-j^rjilli p. tkc il I (■? i iLk J. |--V 40-p«rt IlwH-i .-rK.ii..i 

C;iI:i!‘--k he. Er Jlon:p btudy A«»klnaE f.'uur*B» 



P^rikarMl 



L. L, ADCQX TRADE SCHOOL 
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HOME STUDY COURSES 

ll«ni« Afudy Crtiir^* WdinK L? fWmi in Aril and St-lacrot; PL9a»gihjr ; F.d i>r>ilrrti ' r 
WHllpf; J^JhrJuilijay; f 'Mr. IPI ry ; I lvwl«Bv; ].aw; Agriml (IK*: ilir-inMa, Arrntth.1 hint, 
Pall*. .1d.V**tl*tiiE. L.lHflrlr*l, CHSI, Mh: hktiinl, Dwaat, A rtf-h-U^rlurpl. Aarunaiifk-J. 
Ai.kmimiiivf. ]>r.ifiiny. Aadk, An Caiw|.iLiii»ii>K. ItviTianrntinn, ElKhwan Minima, l*R— 
Ljtilaiiirn, Ijiduabikl, JBImbi. ('K™ iml Ka[;crrwinr hv Btala-ol Tllmqh, 

MtK<ihUr-RwiM> *lf CridutlE Etlltit, 4321 Cl^i, rulnn Ava„ ChEtria 

Thu BRIStHOfiRAPH nhes yw an ar tin INSTANTLY 

! -■ JLr,y -j.'f (WJhl-. J LI II in F »«,' R 4 1 4 li.cl K* nl Mi* ttlnL Ivni^rla 
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' -uJPf» 3-l«l Iriu ivi cuirrof, llpn pr. In pirin-gj^l '■=4^ Hid frrWEB 

■rih uFita-^". y«id tlO. monpy wder. Ir;r it It-n tliya. Munay back 
ruarnJl twsd. C'«l.lnl.i*IriaJ SliCnfRla !J3.. I ill}, bi-il lEDUL 

Tht BRI5CHGGR4PH til . 24 W. MtiiFuiMr FIT tUumbm, 0. Eirsfithsif 
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MAKE MONEY 

Find out your ability* Scud Dame, age, occupation and 
address for Free Vocational Art Test. 

Federal Scbeeli, lltt., 6138 FeS«jI Schcili side. , Mlnntipolli, Minn. 

BUILD ELECTRIC FENCE j 

Cv*U ne thing tv build. KU K U . t 

flpcrilca on ti vat I b&ttery, 2lr> lirlliti T CDIL J 
roaiplvte |iJan* and vaIimIjIk eaEalOf Mltln fk /. 
ofir A0l> jijwlrlekl ijfflii, Nn ujitri rials. 

LEJAT WfPh Mf LiJap Bldg., Mknnpvlu. Mine. 





hwt Marble or OronSic. 

Ouri rant Mid. Pcml Todciy 

nnt| fyimples, 

U. £. M A FTR Lt JL GftANItE CO 



Six, Up 

wrE f AY 

rnflGHT 

m? P;iY|:nit. Lettered, 
f.ir our s- tti I Uftudng 



A-lt, Onitn, Fla, 
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CLOCKS 

for 

PLEASURE 

-PROFIT 




Hall i 1 M-k. i ui hiyh. t-ik-cd ic ald-j-Rf. — you nn 
A.uLa g««d rntm, faujldina them or *Jscr.- If, ,na 
■P-niil KiCu-kt. frim Lruj<j drawing ,-! aa-ul, 
buSII QraiidHilrirr Etna -aJtli "HOW" jirirMig 

bibjo dunk. mnnt*i- ELECTRIC tlintRAT- 

1T;h.V CLiiniS lr,i mi ll.4ik HkU ebeh, >#**4 
*»i|N chima iram -5.lt.34. ,-rrrr a*ir. 

KUEMClL CHIME CLOCK CO. 
BulMiiif IS Cullinbig. law* 




SERVICE MEN ♦ EXP ER I MENTORS 

Schematic Diagram— Any Radio..: .SO 

Buildeta Plana — Any Tyne Radio*, ,1.00 

Any Single Technical Radio Question Answered *25 

RADIO RtSEAHDM UlDRAlORlEL DrpL l 415 Deidrick SL* Kaniiitlt. ftm 

BIND YOUR OWN MAGAZINES AND BOOKS 

It's easy With the I’rutt 1 took bind ins I Hit. H doOa the 
on n re job. Easily attached te any work bench- Make 
money do in k binding tor others. Un.lt win pay for itaelf 
in a short tiiii?. Snnd for free illustrate circular — 

G. A. Pratt, *227 Euclid Avc„ East Cliicago, Indiana* 

900 WORK SHOP IDEAS! 

How to Make Articles of Beauty 

Cnt Lh* muni cut nl y mu ( 111 . 11937 , Turn yaur 
Wqrrk fiti-Ou heura inbii rrnfit, i hr "SSuLr It 
YoUrWalT' hocik iliuari yuu n-biti l-u rr.LLk-r 
klbd bow to make it, with ikat "profaBdiOndl 
loueb" — teod*l*- — toyg — uagfal 
di'i-omihe nrlitlto of all klada. 

Ne»gpL(ji9UiOii"-48l3 nmreu, S2:i 
uirtLir™, 7 1 10 1 nthte. ^eut 
UMtpaid lor S3.H) or in U* K, mid 
UO»w ion a r, O, E>.-—you rnr 

no * t m a El . 

Order Now. 
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INCLUDES: 

Toy* — M nxlelt — - Fn rni- 

Vui» — <3Ard*n hrfiyitFna^p* 
—1 [oim(i I t-ffiAiri — KpoftB 
Frquic^dit — Auto KinltB 
— ltudio Kqulpmeal — 
V,' u r l: a I . u i > T u -y I h nr.d 
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tia IVorkiciA: Wood, 
Mf Uil, L« itlltr, 
G-l«t, Ete., Ktc,* 
Etf. 
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Ntcrr 3c,vi' prK:o^ make this iir.«fltabLa weldJn? Servian 
ri.vn i j iv > 1 1 0 In r'Vi-ryotii- Otinir, a -J jf,i* lo If! jc DAV jribi r. !i*t 
rafT™ real s:ry: : .t- IT. ,-i wpVu- * nrr ->4>i*r Ut Opmit*. lubar. rum- 
i-.-kI i i hi -if v*u qun>-L~ >Bl>9:n( IibbImbib . , . am grulLta wdl [iaT 

»0 IN VcWmEWT TERMS — PROFITS PftY FOR IT 

Eltra, nnd i,. ulbl* Mrilf. H(ib|,rt WtOiafa mivki It 

mv tK Dm * *tL:i ii l crphiMe. Wrll# !••- ihLaiii, 

HOBART BROS., Box M8il. TROY. OHIO 



amplified ibc weldihc bhihes big profits every month 
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IT'hfftt Writing to flduertiiiYe pf^arae mfnttan Popular jMrCftcinxfj 












f VE^ &QB* HOUNTIHG WROJ ANIMALE 
If A GRAND HOBBY / I’VE DOUBLED 
MV FUN FROM. HUNTING— AND AVERAGE 
*14 PER. WEEK, fPARE TIME., MOUNTING 
FOR, HUNTERS — WHY DON'T YOU WRITE 
TO THE N. W. SCHOOL TOR THEIR FREE 
£ BOOK?, — — 



1^>n.fn TufaSerroV Kt bo non. WrFts 1 
(iijiv r"I I'rw* lk-at flu*'" *n, \ 

n- W. T*hi<Jef ~t 
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the comb, ore provided for the flow from 
tube to the users head. 
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U ? Ma nnbrhirprc rtcslm m^n Ui learn FlEWlrte Arc Wulmnft 
♦ *** ITIaUUiaMUICIS ttM J p,. L fitfftCtifcal cxtKrrtchiC UhlIt'f Jibuti 
lirodurtlan ronr1H*an» In |hr Uihoraiurii-'H of WSrhuol ui liinuitioer. 
Mi". Miiti pn*U‘ iHiinLOF Ffc. AcccprciJ no|:illcut» wLH tic fully t ■< a Inert 
until rr.-.,iy to l'Jias Titrul fwi mid aiifUsced in ftcurlnf cmDlovuifot . 

A p a prc-scTita <>no at Ifcir oulsturidliiK u]-[K<rUruitiuK 

K L fuT tfuri-ly income ami fururf fu-i^p*"- Wetcfcinfc 

W i eniwins raTMtlLy, teittaci IIA ami inu U^si 
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Upcnlero, Tcrhnilrlppi. jmj W#li1inn Kniftnccm. Why lie ruiiUHi 
xv | in prdmnry wnrk, hit Jiflll mSss jofc>3 Jllld low Jint' wlicn Lei n 
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CCHmL «f ENGINEERING 
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Dept. PM-O, BrcjncKvay & E. State, Milwaukee, Win. 



EXTRA! 

♦THE DAWN Of 
A GIGANTIC INDUSTRY' 
Seventh Editianl 
Just of f the press 1 
Get this new popu- 
lar, fascinating 
large-size €-9 page 
bon, biggest ever 
published on Welding 

Training fur Indus- 
try. I t n s free to 
Men of Action I 



WlthiitiL (.IA fnlioh Head Tv** flnnM*! 

"T h* Dawn tl a Glflj.>tlc Indudo 
and Hi Oulitindlni Piipniiuniir.” 

AllG Ifrl’i m< 11 H ■ to Bk-uicii nil 
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rpOB making underwater observations or 
^ explorations in comparatively shallow 

water, a diving 
hood has been 
patented recently. 
It consists of a 
dome -shaped flex- 
ible head-encasing 
member, the lower 
end of which ex- 
tends down around 
the neck. The neck 
portion may be drawn closely about the 
neck by means of a cord so that air spaces 
may be eliminated from all portions of the 
hood except at the front, adjacent to the? 
nose and mouth. An air hose or tube sup- 
plies air in the usual manner. Air pres- 
sure keeps water from entering. 
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\ N attractive addition to the library or 
1 1 "den” in the home would he an illu- 
minated terrestrial 
globe which has 
just been patent- 
ed. The globe, 
which is translu- 
cent, has an open- 
ing for receiving 
an electrical sock- 
et into which is 
screwed a light 
bulb. The socket forms one bearing point 
on which the globe may be rotated when 
desired. An annular ring is attached to the 
globe at the location of the equator* 



t^ERVING the two purposes of clothes 
K hanger and brushing rack, a handy 
device for the 
home has been 
patented. It has 
parts for engaging 
the shoulders of 
coats and means 
for pivotally sup- 
porting the hanger 
on a vertical sur- 
face and for swing- 
ing it from horizontal into vertical position. 
In position for brushing, the device affords 
protection against wrinkling of clothes. 
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MASSACHUSETTS 
STATE MOUSE, a. 
GHLlBBNS 



f CJH Wn LOOK 



THS OLD NORTH, 
CKURCH IS REALLY 
ONE Of AMERICAS 
OPE AT HISTORICAL 
SHRINES . 



I SAY WOULD ' 
yOJ MINO LfiTTINO 
Mt KNOW WHERE >Cy 
hApvujr RIPE 
CAWED? ^ 



AT THAT MAN'S 
Ptf*E HtSOWTJ 
, FACE is CARVED 
ON IT „ , _. . 



HOW'S THAT 
ACAJKI? 



that's real 

COUPON THE 
DOME ISN'T 

ITOT? | 



WELL, THAI ■ST 
VERV HIND OF 
YOU, Sift, 

> THS IS MY 
i P&uGHTER, 
CHUBBINS 



A FEW DAYS LATER 



SAY, TOU'RE JUIXjE 
RpSeiMS, AREN'T YOU? 
IF YOU'LL RIDE with ME, 
llLOLADLV take VCHJ 
TO THE ptPf-CAPMNG r 
SWOP . . r —^. 



! J HA, HA— THAT'S 

RIGHT * €IITSID£ l 'YE- 
A FINE ADDITION TO MY 
PTftE COLLECTION’ 
inside .the grand- 
' ESI TOBACCO A 

ft — , pipe-smoker 
' 1 CdulD imagine 



well, rVE Tft'ED A 
LOT OF TOBACCOS 
w myti^but 
prince albert 
t BY FAR, The 
MOST frifndlv 
ANfP CRATTFV1NG 



OH HELLO, JUDGE — 

I SEE YOU'VE HAD ", 
VDUIR PIPE CAWED, 
NOW VOUHAYE 
SOMETH^ To BE j, 
EMCJTEDABOUTON 
*0TH SIDES OF YOJR 

pipe 



I FIND MOST ^ 
PIPE-SMOKERS 
FEEL THAT WAV 
ABOUT PRINCE 
Albert, and not 
ONLY HERE, BUT 
tVERYWHEttE 
i <jQ f M 



THE STORY OF SMOKING JOY 



PRINCE ALBERT TASTES 
THE WAY IT SMELLS— 

rich but mild. 

AND THE NO- BITE 
PROCESS TAKES OUT 
fa RAWNESS / 



READ THIS GENEROUS OFFER 



Smoke 20 fragrant pipefuls of Prince 
Albert. If you don't find it the mellowest, 
tastiest pipe tobacco you, ever smoked, 
return the pocket tin with the resit of the 
tobacco In it to ua at any time within 
a month from thi* date, and we will 
refund full purchase price, plus pontage. 
iSignetf) R.J. Reynolds I obaccoCoiTipany, 

Winston-Salem, North Carolina 

I ■’|»’i l r^Fli'l T ,, ,H , 4. K^VIIfltrtp Tothfe^Cu <1 iiniiiaitj 



pipefuls of Eimrinl 
tobacco in every ! Z-ttx, 
fin of Prince Albert 
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t\ ardmeer** uniting fo be hoisted on board catapult ship otter Jrijn.v^|iffi(ic crossing- 
7 his seaplane is equipped with tour SOtf-horsepower Diesel engines .. jf 



A/J ANY Diesel -engined By Paul H* Wilkinson 

planes are now in Author of “Diesel Aircraft Engines 
use in Europe and their 
number is rapidly increasing every year. 

Th is change-over from the gasoline engine 
started in 1931, when a plane equipped 
with a Junkers Diesel was tried out by 
Deutsche Lufthansa, Germany’s national 
air line. That year, only 1,634 miles were 
flown, but from that small beginning, Die- 
sel mileage has increased steadily. Last 
year, at least 25,000 miles a week were 
flown with Diesel- engined .craft and this 



year, from all indications jh&uf 
the mileage will be near 
the 50.000 - mile -a - week 
mark. The engine making these flights 
possible is the Junkers' “Jumo'' Diesel. De- 
velopment work commenced as Far back as 
1912, so many years elapsed before success 
was attained. Now, the importance of tho 
Diesel can be judged from the fact that a 
huge new factory near Dessau has been 
built to produce these "Junto" power 
plants* The current production model is 
the “Jump" 205, which has power ratings 
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T op, Junfuu J u 86 K. fighter* bombers art Die St I pawtttd- Center, Ger- 
man mV liner powered with water-cooled Diesel engines. Bottom, air liner 
in Swiss Air sfiruidte is fcv, DiejeJs - 

* — to U 

ranging from about GOO to 700 horsepower. 

Deutsche Lufthansa uses Diesel-engined 
phones on many of its routes in Germany, 
and on routes to Holland. Switzerland, 

Poland and Denmark. Swiss Air, too, em- 
ploys the Diesel on its air lines between 
Zurich and Vienna. The plane in which 
the engine is most extensively used is a 



product of the same con- 
cern which builds the en- 
gines, This is the Junkers 
Ju 86. a modern all-metal, 
ten -passenger air liner 
similar in appearance to 
the twin-engined Lock- 
heed in this country. 
Powered with two 600- 
horsepower “Jumo" 205 
Diesels, it cruises at 175 
miles per hour and has a 
range of about 1,000 miles. 

Versatility of the en- 
gines on these planes was 
demonstrated a short 
time ago when one of 
them visited Kabul, in 
Afghanistan. In that re- 
mote region, Diesel fuel 
was unobtainable but 
there was plenty of kero- 
sene available, so the 
plane was tanked up and 
continued on its way, 950 
miles to its next port of 
call, without difficulty. 

The “Jumo” Diesel is 
also utilized for military 
purposes. The military 
version of this plane is 
the Ju 86 fighter- bom be r 
extensively used by the 
German Air Corps, These 
planes have special tur- 
bo-supercharged engines 
which develop their rated 
power of 700 horsepower 
at an altitude of 20,000 
feet. Many squadrons of 
these bombers are in 
service, and the engine is 
being tried out on other 
types of fighting craft* 

On air-mail routes, the 
Diesel has some fine 
flights to its credit. Out- 
standing was the 3,600- 
mile non-stop flight of a Junkers Ju 86 
mailplane with its crow of three from the 
factory at Dessau, to Bathurst in British 
Gambia, on the west coast of Africa, This 
Hight was first accomplished in 193G t at an 
average speed of 180 miles per hour. Since 
then, it has been repealed frequently. The 
maximum range of these planes, carrying 









I * 
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Top, Diesei flying boat which set World’s seaplane distance record. Bottom , ieft, sectional view of 
ut'rufi'nn Diesel- Right, map shows distances that UlfO umifur planes of equal fuel capacity would 

frot'eJ if one were equipped with Diesel engines and the other with gasoline engines- The Diesel 
gives abinit one-fourth more miles per gallon under average flying conditions 



1,000 pounds of mail, is about 4 T QG0 miles. 

From Bathurst* Deutsche Lufthansa op- 
erates a fleet of four Dormer Do 18 flying 
boats across the L900-rnile stretch of the 
South Atlantic to Natal, in Brazil, These 
planes are named the ''Aeolus,'' the 
“Zephlr," the “Pampero’* and the “Zyklon. 1 ' 
Their engine installation is noteworthy in 
that it consists of two 600-horsepower 
* "Jumo 11 205 Diesels mounted in tandem, 
hack to back, along the axis of the plane. 
This makes possible excellent streamlining 
of the engine nacelle, and as the propellers 
then revolve in opposite directions, their 
torque is neutralized. The Do 18 carries a 



f .t,j 






crew of four, has a cruising speed of 125 
miles per hour, and can carry a 1 T 000- 
pound payload a distance of 2,400 miles. 

The ^Aeolus 1 " and the “Zephir” will be 
remembered for their survey flights across 
the North Atlantic in 1936* when they 
made eight scheduled flights between New 
York and the Azores. So well did their 
engines perform over the 2,400 miles be- 
tween these points, that two larger planes 
with similar pow T cr plants were ordered by 
Deutsche Lufthansa for their 1937 flights. 
These powerful Hamburg Ha 139 sea- 
planes. the “Nordmeer* 1 and the “Nord- 

I Continued to p^gr 134 A) 
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Sf Steel Ingot W eighing 230 T ons 

Is Produced in English Plant 



of the stems of tre^sSirta 
woody plants, and more 
than seventy per cent of 
It tan be converted into 
chemicals for industrial 
use. One source already 
available is the 1,500,000 
tons of lignin discarded 
every year by factories. 



Wigwag Headlight 
Used as Passing 
Signal for Auto 

Swinging from side to 
side to command atten- 
tion, a wigwag headlight 
for private automobiles i s~ 
used as a passing signal \ 
to the car ahead. Tt is the \ 
type of light used by fire 
and police cars and some r>ml 

t iigh-speed railroad^ 
rains, but on the private ). 
car it is a white light, ^ 
mounted on the front *•- 
bumper bracket and fo-^V 
cuscd below the eye level to avoid daz- J 
zlirtg. When passing a car, rounding a 
curve or meeting a driver whose lights are 
out of order it is an effective warning*^ 
Touching a button on the floor causes re- ^ 
fleeter and light bulb to move; all operating 
parts annealed agaj^st du'J and moisluye*" 

I n fi A). W , PJ !,J <v 



I. uuiling the big cAunA of steel on a flatcar, ft r4Qwif*d a Cfone to 

manipulate the 230 -ton ingot, largest eifcr produced in England 

Destined to be made into large forgings 
for use in the British re-armament pro- 
gram, a 230-ton steel ingot turned out re- 
cently by a plant at Sheffield set a new 
record for England, if not the world. It 
measured twenty-five feet by eight feet 
nine inches, and required steel from four 
acid open-hearth furnaces* A 250- ton 
crane set it on a railroad truck. 



Chemists Convert Waste Lignin 

into Valued Raw' Material 

% 

* * 

Once a waste product of the forests, 

lignin at last is being converted by chem- 
ists into highly valuable raw materials. In 
the U* _£L Forest ProftnM^ J hm ui rifry -" t 
[ o Madis on , Wis H Jways have been foun^ to 
* mate lignin into wood alcohol; into php- 
pyl-cyclohexanol which may be used as a 
13^- lacquer solvent or a wood preservative). 
^ into an adhesive resin which promises to 
become a valuable plastic material, and 
l ^ into other compounds for the chemical 
and lacquer industries* The method of 
conversion is hydrogenation, used previ- 
ously to obtain petroleum oils from coal 
Lignin comprises twenty to thirty per cent 



Button an floor of car sets bulb and reflector in si 
wise motion. 



housing femoL 





Wireless Box Runs 



emote Contr 

fijdku V A *f 



A radio receiver in the living room may 
be operated from the kitchen, a bedroom 
or any other part of the home with the aid 
of a small re mote -control cabinet which 
has no wires leading to the receiver or any 
other physical connection with it. Since it 
is unnecessary to “plug in 11 the portable 
control unit or to attach it to the receiver, 
it is as easy to play the radio while sitting 
on the front porch as when in the living 
room beside it. With the aid of the wire- 
less box, a Philco receiver designed Eor 
this form of remote control can be operat- 
ed from a distance or tuned with controls 
built in the cabinet, whichever is handier. 
With the remote-control unit, any one of 
several stations can be selected, a change 
can be made from one station to another, 
volume can be adjusted or the set can be 
turned off, simply by operating a dial in 
the top of the wireless 
box* The makers claim 
eac h u n i t w ill o pei 'a t e on 1 y 
the set for which it is de- 
signed. While this is the 
first time wireless remote 
control has been applied 
to a commercial radio re- | i 

ceiver, a tractor was op- 
erated by radio at Chica- 
go’s Century of Progress 
and wireless units have 
also been employed to 
control model boats, au- jfj 
tomobiles and airplanes. 

In the latter cases, the re- 
mote-control units usu- 
ally consist of battery - 



The radio receiver, abotfe t can 
be operated from any roam in 
th« home with the aid at the 
reiTfat e-cont rat box which is 
not connected by wires or in 
any other physic at way with 
i he receiver 



operated radio oscillators 
transmitting high-fre-^* 
quency impulses. These <4 
controlling impulses ac-^ 
tuate relays which oper^"j 
ate the mechanism in th^..-- 
yarious devices. \ * 



Soilless Farm Yields Vegetables y 
for Wake Island Colony 

Passengers and crew of the l rans- Pacific 
“Clipper’ - planes and the maintenance 
force on Wake Island dine there on fre£h - 
vegetables produced on the island’s soil- 
less farm. In ten days recently the shallow, 
water-filled trays yielded thirty-three s 
pounds of tomatoes, twenty pounds of let- * 
luce, twenty pounds of string beans, fif- 
teen pounds of squash and forty-four < 
pounds of com. Lacking soil but favored 
by tropical weather, Wake Island w&~ . 
found to be an ideal place for hydroponic 
farming, in which essential minerals in 
water take ih&place of soil. , Q /, _ . 
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It's Time for Canning in the Tennis Factories 



i 

v r 



/ II.S 15 f /|C SCU^OH /oi* con- 
iirfuj corn— tiFirf f rrtrtiA halls, 
Afiot'Ct balls being packed in 
cans to 



ting on outer covering* sewing and ,A spooling’ —ironing 
the seams down, Below, at right* the beginning of a ftn- 

i nix racket. Hr re a factory ivofk* 
er jx bending strips at a#h into 
shape, Rachel* mujef conform 
fo Arfi A jltrftrfartfF nr to UKiffAf* 
baJonCC and stress 



Thousands of Americans are smashing tennis halls 

over* — and into nets rn parftf and dab grounds and 

thousands mire are engaged in busy factories where 
rackets, baits, nets and equipment are produced . It hat 
you see, above, is not a parking lot far balloons but 
hundreds ttf tennis hall Centers a ft drying racks in a 
factory. They ha&e freen coated with cement and are 
awaiting the proper moment for being covered 

F- i i v v r 4 " 
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Anti-Air Raid Net Is Supported by Balloons 



trtftt balloon barrage or net as it would 
appear j n ffrs/if. ground crej *. 1 rul- 

ing t be auptiVe ballaortit 



Enemy planes attacking London 
will be entangled like flies in a 
spiderweb by an anti-air raid net 
which will be supported by cap- 
tive balloons. If the planes rise to 
avoid the net, they will he flying 
too high to drop bombs with any 
■degree of accuracy, yet will still k$£If 
he within range of anti-aircraft 
iguns. Squadrons to handle the 
^defense net will have forty to fifty 
captive balloons which will be in Hated at 
the first warning that raiders are on the 
way. Personnel of the squadrons will be 
trained for the work, of inflating and get- 



ting the balloons into the air quickly. The A* I -■ 

balloon net already has been demonstrated 
to the satisfaction of Great Britain 1 ® mili- 
tary authorities. 



Washing-Machine Motor 



Drives Midget Racing Auto 

Built on racing linos, a midget automo- 
bile constructed by Grover Revelle of 
Frederick town. Mo,, for his younger broth- 
er is powered by a one-cylinder washing- 
machine motor. Its “radiator" is copied ,, % 

after the latest style die-cast grilles. The 
tiny car will travel Fifteen miles an hour 
on the level, and runs fifty to sixty miles 9 
oft a gallon -of gasoline 



Missouri boy at u?heeT of ape-cylinder midget car 
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Ball-Shaped Rotary Shovel Speeds Up Work 
V U . 



fire inill-ithafn r ti xfuti'-i't u£ u u r ft. 
."./rt'fcii u/ f Ae mi^c/ii/iF 



six scoops which are operated much like ajj 
bucket- dredger. The earth falls from the V 
scoops as they approach their uppermost 5 
position and rests on inclined plates S 
mounted on the stationary portion of iHbfc 
head. These plates guide the material onto 1 
a conveyor holt that runs inside the tubu^ j 
lar backbone of ihe machine. The rotating 5 
part of the shovel head is driven by a six- ^ 
horsepower Imotor. 

; *"£hH . § 

I #1 

Electron-Ray Supermicroscope v 
Magnifies 100,000 l imes ^ 

With a su perm icro scope just developed 
in J^ erlin, scientists claim the ability to- • 
magnify an image 100.000 times — a drastic 
advance over the previous limit of 2,0(HJ 
magnifications. The instrument uses elec- 
ti^m-rays Ipstead of ordinary light rays. / 



Designed for excavaling loose grounS 
and simultaneously dumping the soil into) 

trucks, a rotary bail-shaped shovel has 
been introduced in Germany. The shovel 
replaces the ordinary excavator and ele- 
vator, which cost more to maintain duo to 
their lower resistance to u T eai\ The head, 
of the shovel has a rotating ring lilted with 



> ¥ 



WORLD 
of TOMORROW 







NIGHT view of the Periiphore it the New York World's Fair of I9J9< da conceived by on 
artist. Moving patterns of colored light on the ball will cause it to appear to turn. 
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Mi DOLE sector of the $60,000,000 mile-long Centre! Mall 
which will extend like a jeweled band across the main ex- 
hibit area. Inset shows the Peri sphere and Trylon as compared 
with the Washington monument. 



A MERICA S largest Pity next year 
| will stage the world’s largest fair, 
a $150,000,000 exposition costing 

about three times as much as Chi* 

cagoN famed Century of Progress, 

In addition to costing three times as 
much, the New York fair will be three 
times as big as the Chicago fair. The 
Century of Progress covered 424 acres. 
The New York World’s Fair of 1939 will 
extend over 1,216 acres. 

In fact. New Yorkers point out hap- 
pily, if Chicago’s Columbian Exposition 
and Century of Progress were combined, 
both of them together would not lie as 
large in area or as costly as the. fair New 
York is planning. And whereas the Cen- 
tury of Progress attracted about 38,650,- 
000 visitors in two seasons, New York 



expects to entertain 50,000,000 visitors 
in six months. 

Building the world of tomorrow will 
be the New York fair’s central theme and 
when it opens next April 30, just 150 
years after the inauguration of George 
Washington in New York City as our 
first president, it will present an example 
of man-made magic as amazing as the 
blooming of a lily out of the mire. For 
Flushing Meadow Park, the exposition 
site on Long Island, was formerly a city 
dump and this fair is rising out of a 
mountain of ashes to demonstrate how 
the tools arid processes and knowledge of 
today can be used to create a better world 
tomorrow* 

The theme center of the exposition and 
the dominant architectural feature is to 
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1 ELEVISfON program* will be {eatured 
in the RCA building, ihaped ItU a radio 
tube, shown in model form at right. 
In circle, mode! of a fifty-foot sundial. 



lie a while globe 200 feet high 
seemingly poised on a duster of 
fountains and flanked by a 700- 
foot triangular shaft. This great 
white ball, called the Perisphere, 
will rise eighteen stories above 
the ground and will be broader 
t ban a city block. Except for the 
lower, it will be the fair’s high- 
est structure anti will bouse the 
key exhibit, a spectacular por- 
trayal of the world of tomorrow. 

An endless stream of humanity 
will flow into the Perisphere 
night and day by way of a glass- 
enclosed moving stairway, the 
world's longest. Prom the top 
of Him flight, five stories above 
l he ground, visitors will step on 
a ' ‘ni&gie carpet 1 ' or circular 
moving platform for their jour- 
ney into the world of the future. 






As this platform, fourteen feet wide, 
450 feet in circumference and carrying 
1,200 passengers, moves slowly around 
the sphere, the crowds will gaze down 
on a vast panorama showing cities and 
towns, factories and farms and fields 
stretching off to the horizon on all sides 
and blending into the clouds and light 
patterns of the dome. 

Here will be shown alt the elements of 
society linked together for the common 
good, Ships and trains and trucks will 
he observed bringing raw materials from 



farms and fields to cities and factories, 
and carrying manufactured products 
back to the country. A voice will ex- 
plain the significance of all this move- 
ment, stressing the fact that each person 
today is dependent for his existence on 
the efforts of many other persons and 
pointing out how T the problems of living 
have been simplified by cooperation. 

From the exit, visitors will cross a 
bridge linking Perisphere and tower, de- 
scending a stairway inside the shaft or 
walking down a 900- foot l *heliclme M or 






ramp winding around the fountain basin beneath the sphere. 
The top of this helicline, fifty feet above the ground, will be 
the highest point to which visitors will be admitted and will 
command a view of the entire fair. 

Spectacular illumination will make the globe an awe-inspir- 
ing sight at night* Batteries of projectors will spot the sphere 
in color and other projectors will superimpose moving pat- 
terns of light on the ball, creating the illusion that it is u 
glowing, almost transparent bubble of changing color rotat- 
ing lazily atop supporting clusters of spouting fountains* 

Actually, the IVrisphere, of articulated steel frame con- 
struct ion with a light outer covering and weighing more than 



Night scene along the 

Central Mill as conceived 
by an artist. Mercury vapor 
lights, sunk in the ground, 
will cast a glow into the 
trees, causing the under 
sides of the leaves to flu- 
oresce and bathe the entire 
area in a luminous radiance 
after dart. 





RT of Peace, above, with the imposing federal building at one end 1 of vajt parade ground. 
BoEow, ariit+'i ifcofeh of seventy-fool entrance fa cade of Hall of Commur »cationi. 



9,000,000 pounds, will be supported on 
eight sturdy columns but spectators will 
not sec them because they will he en- 
cased in glass and water will be pumped 
up around them, making it appear that 
the bubble is held up by the rush of 
water. 

The shaft, christened (he Trylou, half 
again as tall as the Washington monu- 
ment, will have a triangular base of 
sixty-three feet on each side and will 
serve as a fair guidepo&t since it will be 
visible for miles, It also will he a steel 
frame with a light covering and, while 
it has not been planned to use it for ob- 
servation purposes, there will be space 

illuminated at 



Of for installing elevators* 
A The Try Ion is not to I 



night, except for reflected light, but will 
serve as the source of fair broadcasts. 
From it the “ voice of the fair 1 ' will issue 
announcements over a new type of long 
range sound projector which will make 
it possible to blanket the entire grounds 
with beams of sound, thus eliminating 
overlapping und unpleasant variations 
in volume* 

Water, flame, color and sound in al- 
most incredible proportions are to be 
combined in providing two nightly spec- 
tacles expected to rival in sheer size and 
grandeur anything ever conceived by 
man for entertainment alone* One spec- 
tacle will feature the play of super- 
fountains and super-flames, synchron- 
ized with color effects, music and sound. 
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The other will be a man- 
made Niagara phis a man- 
made Vesuvius, an ap- 
proach to chaos, 

I [yd ran lie engineers, gaa- 
c a m | > a n y eh e mist s, fi re- 
works manufacturers, illu- 
mination expert s t musi- 
cians, display engineers, 
architects, color specialists 
and artists collaborated in 
planning these two displays 
which require installations 
costing $700,000 and which 
are on so large a scale that 
two gas companies have 
united their resources to as- 
sure enough fuel. 

The controls for these 
s prelacies have been 
planned so carefully that 
a composition in water, 
tlamc, color and sound can 
be played " from a central 



M AR1NE amphitheater and island stage, top, which 
the State of New YorSt will erect and where great 
pageants and spectacles will he presented. Above, 
model of the $25Q,0QQ Aviation building, Below, twin 
ship prows, each eighty feet high, will give a nautical 
touch to th* main entrance of the Hall of 'Marine 
Transportation, 
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ArTEST'S sUtch of d nightly Spectacle in 

which water, flame, color and iotind will ha 
combined in almost Incredible proportion*. 
At the touch of a control, fountain |etf and 
towers of flame ISO feet high will spring 
from hundreds of water noixles and gas 
burners to form awe-inspiring designs. 



board much as one would render some 
great work on a pipe organ, At the 
touch of one control a thousand foun- 
tain jets, some 150 feet high, can be made 
to spring from invisible sources, or tow- 
ers of flame equally high can be pro- 
duced to combine with the up rushing 
Water in a furious battle of the two 
elements. 

Then, at the height of this display, all 
valves ran be closed so quickly that fifty 
tons of water will seem to hang sus- 
pended in midair. The apparent, color of 
the water and the actual color nf the fire 
can be controlled as easily, and the 
strains of a violin or music as tremen- 



dous as thunder can be produced from 
the very heart of the spectacular turmoil. 

One spectacle will be presented from 
an 800-foot lagoon in the main exhibit 
area, the other from a lake in the amuse- 
ment zone. The lagoon display will re- 
quire 1,000 water nozzles and many 
twenty-four-inch, gas burners of the Bun- 
sen type. Water nozzles will be grouped 
to produce the 150-foot columns, and one 
circle of jets which will produce a sheaf 
of golden wheat ninety feet high will re- 
quire as much pumping force as would 
be exerted by sixty -two fire pumpers. 

For the lagoon display, the many cir- 
cles and pat- { Continued ta page 128- A) 
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Stagecoach and Sky Liner Weld a Continent 




(Vi’jtlirfi xiwge u/r J a J938 style air line f “take tiff" side (*>■ side, dramatizing the conquest nf u con- 

tinent by transportation. There it Uft than a cent ary separating the h(?riv.'drau>n touch from the flagship 



It was only a half century from stage- 
coach to sky liner' A half century that 
moved swiftly, as pony express, stage- 
coach, railroad, motor road and finally the 
airplane brought city closer to city, until 



the continent in less than a day. The parts 
that stage and air liner have played in 
welding the nation were remembered dra- 
matically the other day when an old-time 
western coach rattled along a highway 
while a giant flagship rose beside it. 



today the mail and passenger planes span 
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Vacuum Tubes and Alloys Bring Back the Harpsichord 






Scarcely more than a museum piece 
since the piano sent it into eclipse, the 
harpsichord is coming back. Vacuum-tube 



Playing the electric harpsichord, vthicfi hot 
amplification impassible ,4n the 



amplifiers, twentieth-century mechanics 
and hard metals have overcome the hand- 
icaps of the instrument that almost disap- 
peared after dominating the mu- 
sical world for several hundred 
years. Piano strings are vibrated 
by a hammer blow, and the 
strength of the sound is varied by 
the strength of 'the finger blow. 
The harpsichord strings arc 
plucked. The electric model has 
nickel-silver picks with long 
wearing qualities; tone control at 
the fingertips like the piano, and 
amplification. Instead of the string 
vibration being transferred to the 
sounding board of the instrument, 
the vibration simply varies an 
electrical current in a magnetic 
field and sets up an electrical copy 
of the mechanical vibration. By 
means of a tone-color control the 
shape of the electrical pattern can 
be changed and thus change the 
of ihff tanp produced. 
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Scena in NBC experiment fit television studio in RCA building, New Yotk„ during « ^fcitijion fashion 
parade. Eight y- seven programs were telecast by NBC last year 



years ago a woman sat under blind - 
1 ing lights in John L. Baird’s television 
studio in London while a group of men, 
assembled around a receiver in Hartsdale. 
N. Y ., saw her face on a screen. 

That radio transmission of a moving pio 
ture across 3.000 miles of ocean led many 
l.o believe that television, a new Twentieth- 
century wonder, was about to round the 
corner and, like radio, enter most Ameri- 
can homes. But years passed and nothing 
of this sort happened. People still are ask- 
ing, "When will we have television?" 

There are three different answers to this 
question, all of them true. We have televi- 
sion right now— as a laboratory accom- 
plishment. We have it also in the home — 
but it is limited to the homos of a few ex- 
perimenters living within a few miles of a 
few stations. As far as most people are 
concerned, however, we do not have it at 
all. And no one knows, even now, when it 
will be ready for the general public. 
Indeed, it might appear to the layman 
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that television has moved backward, in- 
stead of forward, since 1928. Baird s his- 
toric telecast spanned an ocean, but the 
pictures which you may see eventually in 
your home probably will come from a 
transmitter, the effective range of which 
will be limited to the horizon line — twenty 
to fifty miles, depending on the height of 
the antenna. 

If a 3,000- mile telecast was possible ten 
years ago, why are they limited to fifty 
miles now? There are several reasons. 

Clearer pictures are being transmitted 
today and they are being transmitted over 
short waves, instead of long ones. If a wide 
band of long-wave frequencies were avail- 
able. and if weather and other conditions 
are favorable, the range of good television 
signals is sufficient to transmit a low-defi- 
nition picture clear around the globe, ac- 
cording to C. W. Farrier, NBC television 
coordinator. 

But to transmit a picture of high defini- 
tion by short wave and under varying con- 
st 
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di lions, the dependable 
radius of a single trans- 
mitter has been found to 
be limited to the horizon 
—about as far as you can 
see. To send a program 
beyond the horizon with- 
out fear of failure, l wo or 
more \ ransnii ttcrs m u s t 
be connected by co-axial 
cable, the only known 
metallic conductor which 
can be used for telecasting. 
And co-axial cable, ca- 
pable of conducting fre- 



Engineer at control board as he monitor* television image, Above,, focus- 
ing dn Miss Patience in fete lesion ffudio be^dre a telecast 



quencies as high as 1,000 kilocycles or of 
carrying 200 telephone conversations at 
once, is expensive. But this is still inade- 
quate for modern high -definition televi- 
sion transmission. One such circuit now 
connects New York and Philadelphia, but 
it will cost millions of dollars to crisscross 
the country with co-axial cables and link 
many transmitters together. Until this is 
done, however, there can be no chain tel- 
evision transmission like the radio broad- 
casts which go out to a network of stations 
from a central point* 

Also, a television transmitter costs more 
to buy and to operate than a radio station 
of comparable quality. And even after 



these costly transmitters 
are built and linked to- 
gether by co-axial cable, 
only those living within a 
few miles of the trans- 
mitters Will be able to 
receive pictures, 

A television receiver js 
much more complicated 
than a sound receiver be- 
cause it must he exactly 
in step with the transmit- 
ter to the millionth part 
of a second or there will 
be- — no picture. Video, as 
television may soon be 
known, is a system of 
synchronizing and harmonizing many vital 
parts. If receivers and transmitters do not 
fit, as a key fits a lock, the system cannot 
function. 

One stumbling block to public television 
today is lack of standardization. Uniform 
standards are more essential in television 
than in sound broadcasting because of the 
precise synchronization required between 
transmitter and receiver. Standardization 
will enable you to “look in” on two or three 
video programs in your territory instead of 
only one* Ton standards have been agreed 
on and a committee of the Radio Manu- 
facturers’ Association is attempting to 
agree upon others which will enable re- 
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reiver makers to provide in- 
struments which will not be- 
come obsolete over night. 

Despite the rather gloomy 
outlook for television for the 
masses in the immediate fu- 
ture* notable advances have 
been made in the art in recent 
years. One of the most im- 
portant was Dr, Vladimir 
Zworykin’s invention of elec- 
tronic scanning which helped 
overcome the time element, 
one of the big problems in tel- 
evision, but of no consequence 
in sound broadcasting. 

In sound broadcasting, Ar- 
thur Van Dyck of RCA points 
out* only one sound is trans- 
mitted at a time and this 
sound, even if it is a complex 
one, can be represented by 
one electric current. But no picture can 
be represented by one current or one any- 
thing else because it is composed of many 
elements. If you look at a scene ten feet 
square From a distance where the eye can 
see objects one inch in diameter, there are 
nearly 15,000 one -inch areas, which you 
must describe to convey the exact scene 
to someone else. 

Given unlimited time, you might do this 
with a simple telegraph code* Suppose 
you arrange a code in which “one” means 



Re guiat ton television receiver and three-by-faur-foot screen on 
which image was stepped up/* Above, *' Kinescope*’ projection 
tube which cost enlarged ittmoe an screen 



electric impulse for each square in se- 
quence, the strength of each impulse cor- 
responding to the degree of light in the 
square it represents, you might send a de- 
scription of the picture in 10.000 seconds, 
or two and one-half hours, if you trans- 
mitted one Impulse per second. 

At the receiving end a printing device 
would be necessary to record each impulse 
in the same order and location and with an 
ink intensity corresponding to the current 
intensity of each impulse. The chief prob- 



POPULAR MECHANICS 



white, “two” signifies gray 
and “three” black. By di- 
viding the scene into im- 
aginary squares* 100 each 
way, numbering them m 
sequence from one to 
10,000, and sending a 
friend 10,000 digits, each 
representing the shade in 
one square, you would 
enable him to reproduce 
the scene on a sheet of 
paper ruled into 100 
squares each way. 

Obviously, this would 
be a tedious process, If, 
however, instead of send- 
ing numbers by telegraph 
code, you transmitted one 







lean is one of synchronization be- 
tween transmitter and receiver. 

This is the facsimile system, used 
on wire and radio, except that 
several impulses are sent each 
second, so only ten minutes or so 
are required to transmit a picture, 
instead of two and one-half hours. 

But here’s the rub. Television 
must tre n s m it moving see nes . 
sending as many as thirty pictures 
per second so that* as in the mov- 
ies, the eye will be deceived into 
believing it sees a continuous 
scene rather than a succession of 
stills. To send thirty pictures per 
second, transmitting information 
about each little part of each pic- 
t u re and repeating the [ j recess 
many times each second, a system 
18.000 times faster than facsimile 
is requited. 

Here we have the primary cause 
of most of the television engineer- 
ing problems — the time element, 
the necessity for transmitting an 
enormous amount of information 
very accurately and very quickly. 
Electronic scanning with the aid 
of the “Iconoscope” has helped 
solve the problem. 

The Iconoscope converts light waves into 
electricity just as the microphone converts 
sound waves into electricity. The Icono- 
scope contains a plate upon which the 
scene being televised is focused. The sur- 
face of this plate is covered with thousands 
of photoelectric cells, microscopic in size, 



Mobile television unit which piehs up th sight and 
Mtiflrf, Top , grrf as she appeared before ‘'Iconoscope’' 
camera and the 441-line televised image of girl as ■( 
appeared in television receiver 



each separate from the others and each 
generating electric voltage proportional to 
the light which strikes it. To use these volt- 
ages. they must be collected from each cell. 
This might be done by brushing a tiny 
wire across the plate, contacting the whole 
area bit by bit. Bui the idea is imprac- 
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tical, partly because of the 
speed with which the operation 
must be performed. So a beam 
of electrons is utilized instead. 
This tiny “searchlight” travels 
over the plate, line by line, col- 
lecting the electric charge from 
each cell in turn. 

The present standard calls 
for 441 of these lines on the plate 
from top to bottom, whereas 
the first systems had only 
twenty-four. The greater the 
number of lines, of course, the 
greater the detail of the pic- 
lures. But the more lines there 
are to cover, the more work the 
little beam must do and the 
more information there is to 
transmit. It has been found that 



Photos at top 0 by Felix the Cat, Inc, 

Above, left to right, image trans- 
mitted k nth sixty-Une * t2Q-line 
and 44 1 -Sine definition. Dots on 
map show locations of televi- 
sion receivers in New York met- 
ropolitan area which get pro- 
grams from antenna atop Em- 
pire Sfufe building , below 

441 lines is the best com- 
promise between picture 
quality and apparatus 
difficulty and this number 
has been made standard 
for this country. 

The beam explores the 
whole plate thirty times 
per second and there are 
about 250,000 spots to be 
thus visited. It “reads” 
from left to light at two 
miles per second, and 
from right to loft at twen- 
ty miles per second. If your eye 
could move that fast, you could 
plow through a 1,000- page book 
in about five seconds. Thus 
this beam is about the busiest 
thing in this world. 

The electric currents obtained 
by the beam from the cells are 
small but they can be amplified 
and then you have currents 
carrying intelligence repre- 
senting the picture* These cur- 
rents control the transmitter 
antenna current. At the receiv- 
ing end, the entire process is 
reversed with the aid of the 
"Kinescope.'’ the inverse of the 
“Iconoscope.” 

The Kinescope has a plate 
and beam of electrons playing 
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upon it, just as docs the Icono- 
scope, In the former, however, the 
plate or screen comprises one end 
of the tube itself, is made nearly 
flat, and coated on the inside with 
a thin layer of material which flu- 
oresces, or gives off light, when 
electrons strike it. When the elec- 
tron beam in the Kinescope strikes 
the screen in one spot, about the 
size of a pinhead, this spot glows, 
its brightness varying as the 
strength of the beam varies. 

That spot of light is used to re- 
produce each spot of the picture, 
one at a time. The beam “paints" 
the lights and shadows of each tiny 
element of the picture as a series 
of spots, but to our slowly react- 
ing eyes, the spots are not visible 
and the screen appears to be illu- 
minated evenly all over. The fly- 
ing beam of the Kinescope must be in per- 
fect step with the flying beam of the Icono- 
scope, miles distant, or there will be no 
picture. Synchronization is one of the tel- 
evision problems which has been solved. 

Scones of any size can be televised by 
the transmitter but at the receiving end, the 
size of the picture is determined definitely 
by the size and brilliancy of the Kinescope 
screen. At present, there arc two standard 
sizes, one about five by seven inches, the 
other about seven by ten inches. Last fall. 
NBC showed television on a seven- by- 
ten -foot screen, but there is a size limit for 
the tubes beyond which it is impractical 
to go. It has been found that the most de- 
sirable size of picture for television or 
movies is one w T here the height of the pic- 
ture represents one-fourth the distance 
between screen and observer* In t lie home, 
the desirable viewing distance may be 
eight or ten feet, so the picture height 
should be about tivo feet. 

“There is good promise of eventual ac- 
complishment of this goal , 11 says Mr. Van 
Dyck, “but at present it seems probable 
that the television receiver which is "just 
around the corner" will have a picture 
about seven by ten inches.” 

Partly because so much information 
must be crowded into so small a period of 
time, tremendously high frequencies are 
necessary in television. Your light circuit 

(Continued to page 1 39A > 



Baby Goes for a Buggy Ride 

with Trained Cat for Nurse 



uop 

Proving a cat can be trained to do tricks, “Rum," dressed up a¥ 

nursemaid, takes the proper pose for pushing the pram 



Here is a buggy rated at one cat power. 
All dressed up in her Sunday best, ‘"Bum,” 
the trained cat, poses Eit the “controls ' 1 
ready to take the baby for an afternoon’s 
outing in the pram. 
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Two Pedal but Only One Steers 
on Bike with Rumble Seat 



Rumble scats for bicycles — a new ver- 
sion of the “bicycle built for lw r o. 1! It is an 
Australian’s idea. The “aft ’ 1 scat was 
mountecT low for the junior member of the 
family t who can help pedal but has to let 
dad do all the steering. The diameter of 
the rear wheel is ouly half that oLth^ffont. ^ t 

(a - 



Here is th* /afiitr-nri J-scn bicyelt built i* Auslroiia, 
a two-level model with the youngster down under 
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From Block to Blockhead in Two Days’ Time 




fAew'* tto siitfi ffijjiJf usi msw produdion tn £he dumm>i-nifl^ 

ing fnwmi:?*. On* yaui 1 friend Char hr McCarthy UH 1* * 

cAunfc of u'ooJ. jVcjI affernooFi /■£■ u.’a-s CAarfje WeCorffiy, 
f rj (o/A if fomponf u^ouM fArnA ouf fouJ /or Ann. /n fwo t/nr* 
in block becomes u blockhead t without benefit of factory meth- 
ods, Every Jitjttitt y is made to ar(f*r, chisel ref to fit t tie pt'raan- 
ahty desired f»>' the t’rnfnlof t|i#f ; only op*‘ machine operation 
takes place, the slitting of the dummy's chattering chtn by a 
butiJstiW- The rest is hand work. Ahocc, you see a dummy's 
firm's : the finger font rot. % which manipulate chin and eyeballs. 
From lop rfnwn around the page arc the first stages in a dum- 
my's life; u. cu be at basswood or buckeye; chiseling out the 
face contours t shaping the mouth; screwing the head together 
after installing "brains," and ^awin^ (Ai« cAifj 
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Chiseling Dummies Is a One-Man Industry 

~ ^ *J -u tuXu 



"iJcjjid y ,J of most stage dummies, 
including impish CfiWtu MrCnrfA^ 
is Frank Marshall at Chicago. Far 

furnfv ytnrrr* h g "THais Insert curving 

tjioeUhea&L* and fnananeltex for the 
theatrical trade j .T-billfJ fingers* a 
chest full of us sorted chi eel s T 
(i handsaw and paintbrush his pr/rt* 
ci pal tools. The dummy starts as 
four stabs of Wood staid into a 
btoch, with paper slued in the Cen- 
ter so that the head can he split 
apart and hallowed out. Simptcst 
of dummies have only a movable 
chm t 6ut Mr. Marshall will, it you 
like, install eyes that roll from side 
to side, and a winking eyelid; or a 
soft leather upper lip that curt a 
upward in « smite revealing a nice 
set of teeth. The mouth can be 
manipulated by a remote- control 
air bulb. In the circle is a split 
hr. a it, the wobbling chin sawed OLif > 
ready for installation of mecha- 
nism. Btlaw, touching tip eye- 
brows and complexion with special 
dull- finish paint containing pum- 
ice. Right, .IF r, Marshall has a fare- 
well rFmf ti'.fFi one of his *‘babies ,T 
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ice Camera in Disguise “ Shoots” Evidence 

+ 1 Jfk W ^ * * * ■% 

Suspected criminals are photographed especially for police and crime detection 
unawares by a “camo li tin god " camera built work. Its specialised equipment includes 

** a synchronized flash at- 

tachment, a spotlight view 
finder for night photog- 
raphy, portrait and fin- 
gerprint attachments. 
Disguised by a screen 
mask over its face, the 
camera can be placed in 
an unostentatious posi- 
tion in police headquar- 
ters to photograph a sus- 
pect while he is being 
questioned. The shutter 
can be released by re- 
mote control without at- 
tracting attention. Close- 
ups of fingerprints, sig- 
natures and small objects 
are made with a special 
attachment, and portraits 
can be made the exact 
size for standard criminal 
index cards. The entire 
equipment packs in a 
carrying case. Four small 
dry cells supply current 
to operate the shutter, the 
photoflash bulb, night 
spotlight view finder and 
illumination for the fin- 
gerprint attachment. 



Tap, photographing fingerprints 
on retfohfer. Center* the police 
camera t ruggedly built to stand 
rough use, with its accessories 
including lens mask and portrait 
attachment which is seen in ac- 
tion at police headquarters, at 
right. Below, the camera and 
equipment in the carrying case 




Machine Took in Bright Colors 

As an experiment, a manufacturer tried 
out on his employes three identical hand 
drilling machines painted different colors 
— red. orange, and gray. The orange ma- 
chine proved most popular, particularly 
with the night force, seeming warm and 
cheerful. The red machine was next in 
popularity, and the gray a- poor third- 
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Fopj fine of Photographer Shannon's finest pictures of a fifty t 
Center t Shannon foCUting hi$ CQPP camera, Bottom, picture of 
a chompicn hackney, s/ioifinji Htrcmfly txctflcnt teg action 



\ M USICIAN wh ose hobbit s 
" included riding and photog- 
raphy decided* some years ago, 
that his neighbor and his neigh- 
bor’s horses ought to be recorded. 

So he took his camera along on 
one of his saddle expeditions* fn 
due lime, he had two dozen hor.se 
pictures which he carried with 
him the next time he went riding, 
and proudly showed to the neigh- 
bor and several other horsemen. 

A few minutes later he tore the 
prints into liny bits, all twenty- 
four of them. 

There had been nothing wrong with 
those pictures, photographically, but from 
the standpoint of the horsemen, they were 
total failures, because the horses were not 
shown in the approved manner. Ears were 
dowm, tails were out of killer and various 



other details were either too much in evi- 
dence or too much concealed. 

From that failure, the musician-horse- 
man -cam era man has traveled a long way, 
and is now one of the three leading pho- 
tographers of horses in this country. To- 



RIDING HOBBY HORSES 

FAME 
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slow -motion movies, and spent untold 
hours examining them on the screen. 

Before long, his horse pictures began 
to attract attention and found ready 
sale. Soon all his spare time was taken 
up by horse photography, and in a short 
while, he began devoting all his time to the 
business which had developed from a com- 
bination of his two hobbies. 

Shannon has for his “beat" the greater 
pari of the United States. For lack of time, 
he confines his field to the regions cast of 
t he R ocky Mo u n ta i n s. Where v e r t h e re a re 
to be found high-class breeding stables, 
horse shows and private stables, his lens 
is seen in action at least once during the 
course of a year. He shoots horse pictures 
winter and summer, in good light and bad. 
He has photographed the fine saddle 
horses, in which type he specializes, of 
most of the wealthy sportsmen and sports- 
women of the country. Much of his work 
is done in Kentucky, Ohio and Texas, To 
reach the stables where the horses are kept, 
he travels in an automobile loaded with 
equipment. One nine-week trip of 11,000 
miles is a sample of the way he gets 
around. Now his jobs arc almost always 
assignments. He generally is booked for 
a solid year ahead. 

Shannon uses various kinds of cameras 
including reflecting types, but the bulk of 
his work is done with a four by five speed 
camera of a type popular with news pho- 
tographers. Its focal -plane shutter, nor- 
mally working at top speed of VWkj second, 
is pepped up by stronger springs until it 



day. Hay Shannon's name and work are 
known wherever horses are to be found, 
fine horses, that is, such as those kept in 
the leading stables and exhibited at horse 
shows. 

To become a successful horse photogra- 
pher he had to become first a horse expert, 
had to find out just how to pose horses to 
show the fine points in which their owners 
and other horsemen w T ere mainly interest- 
ed. He learned the language of the stables 
so he could talk intelligently with trainers. 
He studied Ihe characteristics of three and 
five-gaited horses. To study more accu- 
rately the actions of horses' hocks, knees 
and muscles, he took thousands cf feet of 



top, left, fine harness horse, with good ffff 
crctftfn. Right . draft horse in typical pose. 
Sonant, SAffrtrtSft hi ucf/art 
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provides a minimum cx- 

posure of 1 s e e o n d , 

none too fast for stopping 
all action of a Horse's feet 
and legs. Seldom does 
Shannon start out on a 
job with fewer than a 
hundred holders loaded 
with the fastest film he 
can get. 

For a long time. Shan- 
non did his work in a 
small darkroom in the 
basement of his home in 
Cleveland, Ohio. He fi- 
nally was forced to ex- 
pand. which he did by 
excavating the area be- 
neath the front porch, and 
building two rooms there. 

One is a completely 
t : q u i pped p holographic 
laboratory, with sinks, 
enlarger and other stand- 
ard equipment. The other 
room contains a desk, 
worktable, copy camera and airbrush tank. 

When Shannon travels, he takes along 
tin assistant who does most of the driving, 
and who helps handle the cameras. On 



Top, left, model hvc-gaited horse. Note the superb nech. Right, 
tine picture of three-ignited saddle horse trotting. Bottom, spot- 
ting a print with artist *s brush 

size required. The bulk of his prints are 
on eight by ten glossy paper, and are used 
by the customers for publicity purposes. 
He also makes larger pictures, carefully 
long trips, exposed films are sent back to colored with water and oil pigments ap- 



Cievelnnd, where a laboratory assistant 
develops them and makes prints, which 
are forwarded to Shannon at some point 
in his itinera ry. 

Shannon shoots his horse pictures on 
four by five film, and enlarges them to the 



plied with an airbrush. Those are exhibi- 
tion pictures, and are purchased by own- 
ers and trainers for framing. 

Taking the pictures is but a fraction of 
the work. The most important step, Shan- 

I Cun tinned to page 1 £3A t 
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of Window Cleaners 



scraner Tests the Nerve ure d in an accident since the building was 
^ erected. This is due in part to the strict 

rules which forbid crossing from window 
lo window from the outside and to fre- 
quent checkup on equipment. The clean- 
ors never work singly, under a regulation 
placed in effect after one man was locked 
out by the sticking of a newly painted 
window. In that case, the worker was 
forced to kick through the glass to get m 
back inside. k 

W L i> 6. — — 

ft Nearest M Star Loses the Honor 
to Thirty Closer Neighbors 

lt Wolf 424," recently announced as 
est fitted star, is not so close to earth’s 
after all, Observations of the star's 
trum at the University of Chicago's Yerkes 
'Observatory Indicated it had the large 
parallax of eight or nine tenths of a sec- 
meaning it was close to the 
But Dr. D, Reuyl of th e University of 
ginia's Leandcr DiTc^ormick Observatory 
has found by the t rigohometnc method a 
preliminary parallax of only one -fourth 
that found at Yerkes, indicating that thirty 
or more ^tai^ are nearer than is Wolf 424, 



pttirned Rowboat Forms Roof 
of Tiny One-Room Cottage 

All's shipshape in this little cottage at 
Whit stable in Kent, England! An upturned 
rowboat forms' roof of the 
one-room house, whose walls meet in a 
point beneath the bow of the boat. Not so 
nautical is the big brick chimney. 



Always flirting with death, skyscraper 
window cleaners constantly entrust their 
lives to the harness -leather bolls as they 
dangle high above the street. The world s' 
tallest building, the Empire State, which 
rises 1.248 feet above iHTsi dewalks of New 
York, has its own window -cl caning force:'. 

Its staff of workers are employed the year 
around and are paid an exceptionally high 
rate for unskilled labor. These w i ndow ' 
cleaners are a picked lot, unaffected by . 
high -altitude work. They receive frequent' 
medical examinations and are insured. 
Despite the hazardous work, none has fig- 



Tight tittle cottage in Kent* England* fo fit 

<ft rco/— upturned rowboat 



Clinging 

cleaners 



these window 
with death 
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Baseball Game for Blind Is Played by Sound 




All hough none of the players can see, 
there’s real action in baseball games at the 
Industrie] H nrnn ^ nr *hj> Adult Blind, Oak- 
land, Calif. Sound baseball, originated by 
S u pefm ten deni R. V, Chandler, is played 
with a playground ball containing jinglers 
which produce sound when it is rolled, 
batted or otherwise put in motion. A dif- 
ferent toned buzzer sounds at each base as 
the runner advances and a bell rings at 
home plate. The players use a regular -size 
indoor baseball diamond. There are ten 
men on each side. One catcher, who has 
partial vision, is used by both teams. The 
fielders kneel on a pad placed back of the 
base path between the bases. When the 



pitcher, who has sight but who does not 
bah rolls the ball toward the catcher, the 
batter judges its location by the sound and 
swings a hockey stick. A control board, 
operated by an umpire with normal sight, 
signals whether the ball hit by the batter 
is fair or foul and the holders then attempt 
lo stop the ball by judging its position 
solely on sound. A put-oul is scored by 
rolling the ball between the runner and 
the base toward which he is advancing. 



Cl Astronomers estimate there are 100 bil- 
lion stars in the “neighborhood' 1 of the 
earth — sc? close their light reaches us with- 
ir^ 100.000 year% . / ( 
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Radio Installed on Tractor 
Lightens Farm Work 



* 1 y 



Top, £ l l t l4U’injT radio be$i4* driver. Bottom, 

starting for the Holds 



Installation of new or used automobile 
radios on tractors to relieve the monotony 
of farm work is becoming popular. One 
Nebraska farmer has used a radio in this 
manner for two years. The big problem 
usually found in attaching the radio Is that 
vibration is difficult to eliminate. If the 
tractor has rubber tires and a well-con- 
structed radio is used, the chassis and 
speaker are mounted so that no direct 

J shock can reach them. The speaker is 

i „ placed near the operator's seat, making it 
unnecessary to muffle the motor exhaust. 




£ ! <J ^ Aluminum 'Shod Race Horses 
Set Many Track Records 






Thoroughbreds shod with aluminum are 
marking up new records on the racetracks 
of America. The aluminum racing plate 
was introduced by Leonard Liepman, 



> * 











Maryland sportsman'* and fn The last five 
years 300 track records have been lifted 
by horses running on aluminum — five of 
them world recti ids and seventeen others 



American high marks. Most of the wear 
on a horseshoe occurs at the toe. Instead 
of using all -steel plates* a calk of extreme- 
ly hard tool steel is inserted in the toe by 
a patented process T eliminating half the 
weight. The aluminum plates weigh only 
two ounces* They have withstood rigor- 
ous tests for wear and today probably 
four- fifths of the race horses on American 
tracks wear them. 

,dW- — 

Flexible Paddles of Egg Beater 
Turned with One Hand 



Flexible paddles that can spread to a 
seven-inch radius to stir efficiently every 
part of the food mix are features of an egg 
beater just introduced to housewives. It 
will operate in a half-pint cream bottle or 
a fiat pam beating and stirring in a lively 
whip-cracking movement. There are two 
models, one permitting single-handed op- 
eration so that the other hand is free to 




add ingredients; the other has a straight 
stem which is twilled between the two 

palms JaJjj heaVy /mixing work, 
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Eleven-Foot Model Is Preview of Luxury Ship 



Britain will offer the sea a new queen 
next September 27 when the 85 .000 -ton 
luxury liner "’Queen Elizabeth" isjiched- 
uled for launching. The graceful lines of 
the vast Cunard- White Star vessel are 
seen in this photograph of an eleven -foot 
scale model. Its bow is of semi -clipper de- 
sign, slanting back to the waterline* The 
two huge funnelg are pear-shaped. Miss- 



£ 



nneLs 



ing from the decks are the traditional ven- 
tilators, which are supplanted by a louver 
ventilating system by which fans will dis- 
tribute fresh air at a controlled 
tore, hot or cool, to the cabins and 
rooms. Between bridge and bow* a stream- 
line breakwater will sweep water over- 
board. Queen Elizabeth of England is to 
christen the newest passenger ship. 



An Old Streetcar Converted into Boat at Small Expense 



ra i Juvut* 

an abandoned sired car 



4 



Conversion of 
into a boat at small expense has produced 
a seaworthy river craft. The streetcar was 
prepared for installs i ion cm the hull 
sawing off part of the lower seeih m, Driv 
cn by a standard engine, the craft is 
ful as a river pleasure boat. 



Domed Grille Cooks Bacon Fiat 
without Beingi Tor rted 



Perfect,! y 
crisp strips of ba- 
con come hot from 
the domed 
a stainless 
grille. C u o k e d 
over a low, slow 
flame, the baco 

need not he turned over. 1( is held flat to 
the grille by a wire cover 
and 



w 



coo 



id the grease drains off to the “gutter, 

JAjuJLc 



Two Views of qM trolley ear otter its conversion into 
A river pleasure crait 

UsHjA — 1 ^ / 

sa "I 0 / 



This introduces *‘Queen Elizabeth/' the SS.OOQ'-fflrt Cutiard -White 5fsr pnssenger ship to be launched in 
September after christening by the Queen of England* The photograph shows an eleven-foot scale mode f 
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Left, swinging engine-room Ventilator to catch the Wfrtd, Right, top, taking temperature of air 
drawn into air-conditioning apparatus. Bottom, drawing fire to fight additional baiters 

* V 

| JRACTICALLY everything on ship*- of the ship/' he demanded, "There’s an 
1 board from the whistle gear down is, electric motor behind that pipe running 

the pump. The electric motors haven’t 



electrically operated these days. Electrical 
installations on ships have to be the stur- 
diest and most reliable made, for scores of 
lives may depend upon marine electrical 
equipment operating under conditions in 
which ordinary equipment would fail. 

Once a ships chief electrician on shore 
leave attended a movie showing news reels 
of the burning of a big liner at sea. The 
news commentator, describing the episode 
on the screen, declared that the crew and 
passengers had to abandon ship because 
the electric pumps failed and there was no 
water to fight the fire. 

Suddenly the electrician gripped the 
arm of his neighbor, u Soe? the water com- 
ing out of that discharge pipe on the side 

194 , 3 * 



pump, me electric motors 
- .failed .after .all. That ship has been on fire 
rtn<l abandoned by ail hands for five hours 
and the motors are still running. They’ll 
keep on operating until the motor coils 
burn up or the steam supply, fails/' 
Subsequent investigation revealed that 
the crew really had abandoned ship be- 
cause smoke and gas fumes filled most o£ 
the vessel and made it unbearable. What 
really happened, the investigation dis- 
closed, was that the ship’s air- circulating 
equipment actually had helped to increase 
the fury of the fire and to spread its e fleets 
all through the ship. No one had thrown 
the switches to turn the motors off. Today 
rigid orders are posted on. all vessels that 

t; A i.J > \J w k t > rVVi Jj 
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ELECTRIC LINERS 




the firs! thing to do when the fire 
alarm sounds is to shut down all 
ventilating intake motors and to 
keep all air exhaust, motors going 
so as to provide no more fresh air 
for the fire and to clear the ship 
of the smoke and fumes. 

Standing in front of his long 
switchboard on a balcony over- 
looking the main engines, the chief 
engineer plays an important part 
in getting a ship out to sea and 
settled down for its voyage. Elec- 
tric motors operate most of the 
pumps in l he fire rooms and en- 
gine room, and pumps are a vital 
part of marine engines. 

Getting under way is different 
on every voyage. The bridge may 
ask for its standard cruising speed, 



Left, inspecting electric mofor. Right, tap, telephon- 
ing engine roam from bridge. Bottom, writing edgifle- 
roam log. Blackboard contains instructions for staff 
and time of next sailing 
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a certain number of propeller revolutions 
per minute*;, but there are no standard ad- 
justments that can be made in the fire 
rooms and engine room to provide it* A 
head wind means bucking the weather, and 
mere steam has to be provided and the en- 
gines must work harder to keep up the 
revolutions* A following sea helps to push 
the ship along, and adjustments may have 
to be made to keep the steam pressure 
down. If the oil in the fuel tanks is cold 
or if a shift is made to a tank having a 
different temperature, blower speeds have 
to be changed and burners adjusted to 



maintain the proper heat in the boilers* In 
the engine room a hundred gauges are 
watched and pumps have to be speeded 
up or slowed down until exactly the cor- 
rect readings show on the instruments. 

During this period of adjustment the 
chief electrician stands watch over his 
control boards, making sure that power is 
available where it is needed and ready to 
route perwer through different combina- 
tions of switches if something goes wrong* 
The electrical staff of a big liner numbers 
only a small handful of men, yet the chief 
electrician is considered almost as impor- 
tant as the chief engineer. 

On fast luxury liners, such as the Grace 
Line's “Santa Paula” and her sister ships, 
all the electrical equipment is designed to 
operate automatically as much as possible. 
In port, when the main engines are shut 
doum some steam Ls maintained all the 
time to operate the turbines that spin two 
500-kilowatt generators which are kept 
running to supply power for the ship’s 
pumps, deck machinery, and lighting. 
After the ship gets under way and the ‘‘all 
clear’ 1 bell is rung from the bridge,, the 
chief electrician cuts in two similar gen- 
erators that are attached directly to the 
ship’s main turbine gears and then the en- 
tire load is taken over by these attached 
generators. The load at sea is normally 
2,600 amperes at 220 volts* 

In an emergency, such as a quick stop 
in which the main engines are shut down, 
the ship would be without current tem- 
porarily except for an automatic arrange- 




Ahove, opv rti I j'n unfee which closes all watertight doors at once. Bottom, left, chetking 
of bearings. Right, inspecting port of ship’s fire-fighting equipment 
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ment by which the two idle 
steam-driven generators are im- 
mediately started up and the 
loE^d is switched back to them. 

In the improbable event that 
all of the main generators are 
put out of commission, as might 
happen if the engine room be- 
comes flooded, all lighting cir- 
cuits immediately and automat- 
ically switch over to several tons 
of 340 ampere-hour standby 
batteries and continue to draw 
power from this source until the 
emergency motor generator is 
cranked up and operating. Ei- 
ther of these emergency sources 
is able io provide power for 
operating the ship’s radio, the 
navigating lights, and to illumi- 
nate the ship's inferior. Both the 
batteries and the emergency 
generator are located on the up- 
per deck. 

On the l 'Santa Paula " there 
are some 200 power motors un- 
der I he care of the chief electrician* rang- 
ing from a 100 -horsepower motor on the 
main feed pump down to two -Horsepower 
motors* as well as numerous smaller mo- 
tors such as those used to operate cabin 
fans. One heavy motor .is kept connected 
all the time the ship is in commission, to 
operate a large pump that keeps up pres- 
sure in the fire mains. In case of an alarm 
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Tup, huding ship with electric motors- Circle, giving compass reading to quartermaster, Bottom, 
engineer at thrcttU, end, 500-kiloWatt generator with steam turbine which runs it 
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Midget Photoengraving Plant Built on Table 

Designed to meet the needs of 
the small daily or weekly news- 
jBBB^^^Bfc k» paper, the amateur photographer 

and art ist, a midget photo- 
engraving plant has been intro- 
|u W** SOB dueed. The plant has a maximum 

n lv Jr ' . y plate size of six by eight inches, 

I B i| The entire equipment, built into a 
| 'H- tabic three by six feet, consists of 
i ■ camera, retouching desk, whirler, 

m printing frame, printing lamp, 

B w^BT-; ?► burning-in stove, powder cabinet, 

' \ " ' . roll-up table and motor- 

^ l*i»i.«fcsr driven etching machine. 

^ m^EB The unit is shipped ready 

fc. Jr ^ to he plugged Into the 

^B^SSMi^Hl^B ■ i ■ : nearest electrical outlet. 



lop, examining plate, i.. en- 
ter, photoengraving pi ant 
mounted on table. Bottom, 
eloscup at the equipment. 
The plant produces engrav- 
ings slit by eight inches 



Handy Pocket Gauge Measures 
in Fractions of an Inch 



Measuring in fractions of an inch, from 
sixty-fourths up, an accurate pocket gauge 
is nn.rhe mar kef. The tool is handy for 

out drills i 

earners, laps, 

round or flat stock 
and odd-shaped 
parts. It is accu- 
rate enou gh to 
check sizes of 
work-in -process 
lL m and finished goods. 

■ Quick acting and 

easy reading, the 
i^B light w e i g h \ 1 n- 

B9^B h BE3 sir union t is so 

« i small it fits into 
the v«it pocket. 



Sound-on-Filtn Radio Program 
May Replace Wax Disks 

Sound recordings on film, similar to that 
used for motion pictures, may replace the 
wax disk transcriptions used in radio. The 
sound-on -film process has been worked 
out to a point where it apparently offers 
these advantage s* pyer wax transcriptions: 
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length show on 
film is about one-third 
that on wax: second, 
sound film projectors start 
and stop instantly; third, 
lengths of shows can bo 
varied with sound film, 
from five minutes to four 
hours, whereas the wax 
record runs hut a short 
time, and fourth, it is pos- 
sible to make an entirely 
new show or a combina- 
tion of shows from the 
recorded film on file by 
selecting musical num- 
bers from the film and 
“dubbing in” the com- 
mercial ami o unce ments. 
A vacuum drum, instead 
of a sprocket, is used with 
the sound film to give the 
sound an even motion, 
free from flutter. With 
the elimination of sprock- 
et holes, film that is torn 
or otherwise damaged can 
be run through the ma- 
chine with no difficulty, 
where it would ordinarily 
require mending or cut- 



Strange Arm&red War Car 
Captured in Spanish Drive 



SSI 
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This monster of art «rrt*(jr£j far protect ir <: Clio frts at ttietii d f* 

front of lenders and apron, was captured in Spain recently 

Latest of strange machines employed in war is an armored 
car of new design being used in the Spanish civil strife. Said 
to be of Russian origin, one of the grim-looking vehicles 
was captured by the rebel army in its drive toward the 
Mediterranean. Heavy chains, attached to the lower edge 
of the fenders and the apron beneath the nose, are a feature. 
Closely screened openings admit air to the motor. 
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Camouflaged Attack Planes Maneuver in Sham Sky War 



Camouflage in peacetime air maneuvers 
was tried out recently by the 93th Attack 
Squadron. The speedy sky fighters were 
dressed up in blotches of cloud -like paint 
to make them difficult targets either for 



anti-aircraft batteries of the defenders or 
squadrons of “enemy" planes. The squad- 
ron was inspected at the Har tf ord, Conn,, 
flying field before participating in the ma- 
neuvers along the eastern seaboard. 




Jn preparation far “invasion" of New England, these *ky lighters are being camouflaged with blotches 

pi paint tp render fhfiTl ffllMfi&le — or af least poor targets — far enemy planes- and anti-aircraft guns 
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L*fl, welder at u:$ rk. Special glass in helmet enables 
him tv set? thrw!ih arc glare, Right, welding frame 
of industrial building 



By H. S. 

Development Director, Electric Welding 
Section, National Electrical Manu- 
facturers* Association 



^\ri'IEN science found a way to 
cloak a drop of liquid steel 
in a protecting blanket, for a jour- 
ney of not toore than a quarter- 
ineh* there developed a rapid and 
complete reversal of engineering 
and industrial viewpoints con- 
cerning the metallic arc- welding 
process. Where are welding had 
been considered unreliable, it 
soon became the key to some of 
the most significant industrial im- 
provements made in recent years. ^ 
The p rocesss is not new, but 
there have been limitations on it 
which no longer exist, limitations 
which caused engineers to protest 
when it was proposed to weld this 
or that structure. Those same en- 
gineers today will request the 
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HAKE WIRE ARC WELDING 
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SHIELDED ARC WELDING 
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same structures to 
welded for strength. 
Among important things 
being welded these days 
are: a traveling crane of 
200 tons capacity; a 000- 
ton capacity press for 
making parts of auto 
bodies; ocean liners and 
cargo vessels, which are 
increased in size by being 
cut in two and new sec- 
tions, thirty to fifty feet 
long, welded into their 
middles; the largest ad- 
justable blade hydroclec- 
t trie turbines ever built 
have welded parts total- 
ing over 1,500,000 pounds; 
the penstocks at Boulder 
Dam; marine boilers, 
power boilers and pres- 
sure vessels operating at 
temperatures up to 1,100 
degrees Fahrenheit and 
at pressures up to 2,500 
pounds per square inch; 
roa d- building ma ch i n e r y , 
which probably takes 
greater punishment than 
any other variety of 
equipment. 



WELDING MACHINE 

MOLTEN POOL 
OR CRATER 
DEPOSITED 
META I 



; BARE 
I ELECTRODE 



MU FLAME 
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ELDING MACHINE 



MOLTEN POOL 
(Jit CRATE It 



; SLAG 
! COVERING 



COATING 

CORE 

GASEOLS 

SHIELD 



TtiPt 18 ,500-ton welded tuphar which freiJ.s gasoline iflouf/i iu supply 10,000 motorists for <i year. 
Bottom, diagrams comparing old Wilding method f left) with the new process I right J 
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until it lias cooled and 
solidified* This method is 
often described as weld- 
ing with heavily coated 
electrodes, but the term 
“sfiielded^arc” is pre- 
ferred, It took the com- 
bi ried efforts of chemists, 
metallurgists and elec- 
trical engineers* working 
experimentally for more 
than twenty years, to 
translate the original 
conception of this device 
for protecting arc depos- 
ited steel into practical 
and economical utility. 
Now that it has been 
done, a properly welded 



The principle of arc welding is as simple 
as burning the tip of your screwdriver 
while testing the battery in your car. The 
work to be welded and a handle gripping 
a piece of steel wire are connected by 
cables in a suitable electrical circuit. The 
end of the wire is touched lightly to the 
work piece and withdrawn in the same 
motion, to start a tiny arc* A fierce heat 
is generated* which melts both the end of 
the wire and a small crater of metal in the 
work piece, and as long as the arc is main- 
tained there is a flow T of metal from the 
wire to the work, which, in general, con- 
sists of two separate pieces of steel placed 
close enough together so that the crater 
can bridge the junction and thus be 
fused into a solid piece. If this is done in 
the open air the liquid steel will pick up 
oxygen and nitrogen, and after cooling 
will not be so strong as steel normally is. 

Today’s preference for arc welding is 
largely accounted for by that matter of 
shielding little drops of steel from the air. 
This was accomplished by coating the 
welding wire with a substance which 
melts simultaneously with the wire and 
causes a blanket of incandescent gas to 
form around the stream of molten drops 
and over the welder's crater, shielding it 
from corrosive action of the air and finally 
laying a thin, impervious crust of slag over 
the deposited metal to protect it further 



Top, welded twin meter frame for streamline loco- 
motive. Bottom, welded sewage sphere 

structure is solid, one-piece, jointless, and 
cannot be jarred, ripped or pulled apart 
by any force insufficient to rupture the 
parent metal itself. 

First*- cl ass welds are commonly even 
stronger than the parent metal. For ex- 
ample, an arc-welded radio antenna tower 
was nearing completion last year when a 
guy rope snapped and fifty tons of steel 
work crashed to the ground with such ter- 
rific impact that the upper sections were 
completely buried and a number of the 
solid three and one-half inch round bars 
snapped apart, but not a single weld 
cracked, out of a total of about 3,800, 
ll might seem fantastic that there is no 
upper limit to the size and weight of 
structures which can be built up safely by 
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melting them together with a slender .steel 
wire, drop by drop, yet no welding engi- 
neer today recognizes any such limit. The 
most beneficial results derived from using 
the process are due to development of 
more efficient equipment which could not 
be built successfully in any other manner. 
Several examples are found in the petro- 
leum industry, which pushes bi ll lorn of 
barrels of inflammable and explosive ma- 
teria Is annually through hundreds of 
thousands of miles of pipe lines, storage 
tanks, processing tanks, process piping and 
deli very systems, and uses arc welding at 
every step from the time the drill strikes 
the ground in the oil fields until gasoline 
(Continued to pagp lEUAi 



Tap, weird -looking craftsmen welding giant tanks* Center, welders installing trusses in deck of 
Golden Gate bridge. Bottom, neu! type of hot trtetol ear carries 125 tons of liquid steel 
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Circle i ready to protect scene 
Cs ft (i w n be law i an screen. 
Bottom,* subjects seated be- 
fore screen on which fCfiPC 
«3ifl be flashed. Top ? right, 
picture resuttmg from photo- 
graphing sut/cr(s and i«rti 



in g crossed the ocean. Teague's process in- 
volves the use of a large translucent rub- 
ber screen and a giant projector* The pic- 
ture to be used as the background is placed 
on a lantern slidp and projected on the 
huge screen. In front of this screen is 
placed the foreground part of the picture, 
usually people. Then a picture is made of 
the foreground and the scene on the screen, 
which composes the two and makes the 
finished photograph appear tn have been 
taken in the locale pictured. The problem 
Cb be overcome was how to get enough 
light on the screen to permit normal ox^ 
posure of the foreground without burning 
up the lantern slide. This was solved by 
treating the lantern slide in a hardening 
solution and by immersing it in a water 
cell during projection. Water circulating 
through the cell reduced the temperature 
and prevented blistering. 



World’s Longest Lighted Road 
Spans New Jersey 

When the lights were turned on in June, 
the White Hor se Pike across New Jersey 
was pAnouncetl ihg longest stretch of il- 
luminated highway in the land. The state 



By projecting a distant scene on a sc ret rf 
and then photographing a subject in ihi 
foreground* satisfactory composite still 
photographs can be produced. The process I 
has been perfcctecTfey George J. Teague , It 
makes possible the photographing of per- 
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sons or any object, such as an automobile* has installed the lights the full length of 

against a background of the Pyramids the fifty- six miic road f rom A tlantic City 

without the foreground subjects ever hav- to Camden, using a few sodium lamps for 





test purposes hut chiefly the luminaires 
developed by General Electric engineers. 
These incandescent luminaires consist of a 
hemispherical reflector and prismatic re- 
fractor which flood the pavement \\ itH 
light in an elongated oval pattern, shield-, 
Lng the eyes of the driver from glare. 



Steel “Silo” Atom Smasher 
Holds Big Vacuum Tube 



Fokfthg baskets for picnics, marketing 
tr ips and general use, made of light metal 1 
i -■IS' t0 withstand long,' J 

) hard service* have j m 

just been put on 

^ the market. They ? 

collapse into a 
small space £ o r ML 
storage in cabinet 
or drawer, and are 
_ easy to open. Bot- 

Vt/4-C £■[ ■ 4-J!£o- toms and handles 
are of Tmetal, handle grips are hardwood 
and side walls are heavy duck, mildew- 
rcsistanjt and water-repellent. 
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/ Two-Way Wheel fpr Motorboat 
Lets Pilot Stand or Sit 

Motorboat skippers find added conven- 
ience in a two-way steering wheel offered 
this year. It tilts to vertical position or lies 
horizontal, making it readily accessible for 
the pilot whether standing or sitting. 
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Photo and diagram of atom- smashing tank an Mm 
n e s a f LJ L'urnp ui. Jtt steel UJpfk urn eteotr^ -welded 



Like a great silo thirty-six (pel high and 
eighteen feet in diameter, a forty-ton atom 
smasher is being equipped on the Univer- 
sity of M innesota ca m pu s for experimental 
work". Its electrically welded wall of pre- 
fabricated steel is one and one-fourth 
inches thick, built to withstand pressures 
up to 100 pounds per square inch. Radio- 
active elements whose characteristics per- 
mit scientists to follow their movements 
through plant and animal bodies will he 
manufactured inside the tank by bom- 
barding various “targets” with electric 
“bullets" shot through a twenty- on e-foot 
porcelain vacuum tube at a speed of 10,000 
miles per second. Struck with such tre- 
mendous force, the target disintegrates and 
a new element forms. To safeguard the 



Verff"eaf wheel, above, in convenient position for pi- 
tot standing? below, position when pilot ti seated 

ryj c t (Lf a 1 A ) 



operators, the control room is shielded by 
a six-foot wall of earth and concrete. 
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High-Efficiency Filament Burns 
above Melting Point of Steel 



? f/f- c, 



on the marvel:, me precision tool correct- 
ly gauges Ford tappet clearance and then 
accurately grinds off excess material in 
one operation, saving hours of time and 
assuring perfect performance of the en- 
gine. The high-speed grinder motor oper- 
ates on aUerftatmg or direct current. 

S 0 Sfc|£ A « 



7 

r 



Motor-Driven Amateur Camera 
Films ^Hollywood*’ Effects 

Built for the amateur movie fan yet ver- 
satile enough to produce many “Holly- 
wood" effects* a sixtepUTijiillimetev camera 
is equipped for spring or electric drive* 
and its battery-operated release can even 
‘‘trip’’ the shutter for single-frame expo- 
sures by remote control. It has a double- 
lens turret and its basic f.1.9 lens is inter- 
changeable with seven accessory lenses* 
For extremely sharp focusing—the camera 
Is capable of Tilling your screen, with an 
object only .047 inch "if! wjdth— a reflex 
finder h provided, which, by means of its 
ground-glass screen and built -in magni- 
fying glass, shows the exact field and focus 
of whatever lens is in uSe, With the ac- 



Straight coil is the ald*type filament, Spiral Coil is 
magnified model of neiu high-efficiency filament 



Without the aid of a microscope it is 
impossible to see the intricate twists of the 
tungsten filaments in the new high- effi- 
ciency lamps, Aluminum models of the otd 
and new sixty -watt lamp filaments are 
being exhibited by the General Electric 
company to show the change in construc- 
tion that increased light output ten per- 
cent. Pencil -thick in the model, in real it 
the lamp filament is less than *002 inch 
diameter. The tiny wire burns at 
atures nearly twice those at 
mer steel melts* yet is designed for 1. 
hours of life. 
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Precision Valve Stem Grinder 
Saves Time and Labor 



Correct tappet 
clearance may be 
obtained quickly 1 
by using a low- 
priced Ford valve 
stem grinder now 



Sixteen -mil lime ter moni* camera with electric motor, 

reflex finder end accessory fens attached 
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as eighteen inches from the object and 
cover an area only two and one-eighth 
inches wide* Almost microscopic magni- 
fication is achieved with extension tubes 
and a standard one-inch lens. 
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Air Cleaner for Machine Shop 
Fillers Out Smoke and Dust 
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Clamp Holds Lawn Mower 

and Aids Repairman 



e* 



Smoke-eater and dust- remover in one, 



a small air-conditioning unit developed 
especially for the welding and grinding 
shop fillers about ninety-five per cent of 
the dirt from the air in the immediate vi- 
cinity of the work. A mot or- driven fan 
sucks air through a flexible metal tube 
and exhausts it through a filter. The ma- 
chine can draw smoke and heat away from 
the workbench, contributing to the effi- 
ciency of welders, and since it removes 
the dirt at its source, before it is mixed 
through the air of the entire shop, it pro- 
vides air-conditioning at lower cost. Heat 
is also conserved, since no air is brought 
in or blown, outside the building. 
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Air cleaner mounted ta such smoke, heat atid dirt 
acucry from twid’er'a bench jfrmdmf mut/iure 






f mower, held in handy position by clamp? 

easy to repair or to sharpen 



Leaving both hands of the repairman 
free, a damp which holds a lawn mower 
rigid in any position is now on the market. 
It eliminates the old method by which the 
repairman attempted to hold the mower 
steady with one hand and arm while he 
applied his tools with the other. The damp 
suspends the mower at three points be- 
tween roller and tie rod, with a snap hook 
around the center of the tie rod* 



Wool Made from Fish Albumin 
Mixed with Cellulose 



* m • \ hf ■ /lift 

Fish wool, made from fish albumin and 
cellulose, is being produced in Germany, 
another in that nation's list of synthetic 
products* Comparing favorably in strength, 
resistance to washing and wear resistance 
with good grade fiber made by the viscose 
process, which is widely used in the Unit- 
ed States, the new' product is precipitated 
from a solution containing fifty per cent 
fish albumin and fifty per cent cellulose. 
When the solution is spun out, the cellu- 
lose coagulates first and the albumin later, 
producing a thread with a cellulose core 
and an albumin outer sheath, - « ^ 




entilator for Auto Trunk 
Makes It Safe for Dogs 



millimeter size. Having a fixed focus and 
no adjustments to make, the process is 
easy. Ready-cut sensitized paper is laid 
on the glass and the printer handle pressed 
down a few seconds to make the automatic 
electrical contact and exposure 1 . It is pos- 
sible to make as many as 200 prints an 
hour in this manner. 



"Retired” Plane Finds New Job 
Guarding Fruit from Frost 

Long since retired from the air lanes, a 
cabin plane once worth $50,000 is on duty 
today protecting an orchard at Painesville, t 
Oh i o, from frost. The airplane was'’ once 
owned by David S, Ingalls, former assist- 
ant secretary of the Navy. It has been, 
hoisted to the top of a forty-foot steel 
tower, where it rotates slowly, its propeller 
sending blasts of air over the treetops to 
prevent dew from forming on the trees and 
^freezing. On one occasion the prospective 



.4 r-r o L£i points to Ventilator, which adjusts to admit 
proper amount of fresh air to dogs riding in trunk 



Hunters' dogs and other pets can be car- 
ried safely in the automobile trunk if a 
ventilator is provided, A vent which re- 
sembles the cap of the gasoline tank can 1 
be installed at the side of the trunk, welt 
above the exhaust fumes. It is adjustable 
so that the proper supply of air can be 
supplied the dogs in warm or cold weather. 



Low Cost Enlargements l Yinted 



from Miniature Negatives 
vl V K ^ 

- = -4 _ ^ — i As fast an 



-_s fast and as 
simple in opera- 
tion as a contact 
printer, a photo- 
graphic enlarger 
just introduced 
makes prints two 
and three-quar- 
ters by four and I93S peach and apple crop was saved by 
one-quarter building a fire at the foot of the tower 
inches from dou- when the temperature had dropped to 
ble-frame minia- twenty -six degrees. As the warm air rose 
ture negatives of it u r as blown through the orchard by the 
the thirty-five propeller, Nbt one bud was frozen. 



Rotating slowly on tap of tower, this plane— -once 
worth $50,000— feint ait to prevent frost in orchard 



II 


§9 





















Jr 

(I 









r o pul a n m 



l*jz^ 
2m 



ap t J3 VfeU'C 

,<t ,5Tdf. t (j \^X* 

Diamond and Coal Prove Purity by Float Test 



Diamond or paste? Ruby, sapphire, or 
spurious gem of mere colored glass? Pure 
coal, or fuel weighed down with worthless 
slate? Science has found one test for the 
purity of all these — the sink -float test. If 
you were to separate, simply, pebbles from 
chips of wood* you would immerse the lot 
in a bucket of water; the pebbles would 



fall to the bottom, the chips fioat. It is not 
quite so simple as that to sort precious 
metals* tn distinguish precious gems from 
fake, to separate pure coal from rock and 
slate and iron: but the same principle is 
followed. Instead of water, heavy liquids 
are used. Dissolving salts known as thal- 
lium formate and thallium ma I lunate In 




Right, flotalip ji ftif in a glass 
jar of “parting lipitid^t coal 
floats* slate settles to the bot- 
tom, RciauJ T control panel, and 
pure oval fin g from sepa- 

ration process in a coal plant 



water* a solution four times as heavy as 
water can be made. By varying the amount 
of salts, the specific gravity of the solution 
is controlled. Every pure gem has its own 
specific gravity: quartz 2.66, cut diamonds 
3,54. tourmaline 3,1 and so on. To test a 
diamond’s purity, it is immersed in a vial 
containing fluid mixed to a specific gravity 
of 3.54; the impure diamond will sink or 
float; the pure gem will remain suspended, 
Du Pont engineers recently developed sev- 
eraT^Ealprgenated hydrocarbons* such as 
pvntachfmvllifjneand tetrabromethane> the 
latter thrice as heavy as water, for use as 
“parting liquids" at the coal mine* A heavy 
liquid whose specific gravity is between 
that of coal and slate is supplied to the 
mine. Immersed in this liquid, pure coal — 

1 eing lighter — floats; slate sinks to the bot- 
tom. This process, enabling the coal oper- 
ator to market a uniform, slate-free fuel 
1 1\ low ash and high heat content, is now 
commercially feasible, for there is little 
loss of the parting fluid and it can be used 
again and again. Before the coal is im- \ 
mersed in this heavy liquid it is treated 
with a solution of tannic acid or starch 
acetate which forms a film around the 
coal* preventing the parting fluid from ad- * 
her in g to the coal and shite und thus being 
lost For future iise, /V / / 
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Al'tov, pufilugruju/i itrr«n^cmfn( bj 1 ttftfcJi poS-rfron 
cJ pickup microphone ip$nlc .TJnitill reverberation 
chamber etm te changed 

1 KETTLE of water boiling lustily looks 
A so hot that you wouldn't think of 
plunging your hand into U, yet if you 
should you would find that the water was 
just about at room temperature* 

Liquid In a flat pan defies gravity and 
humps itself up into a liquid mountain. A 
metal rod projecting from a coil of wire is 
cold to the thermometer but you would get 
a bad burn if you tried to hold it. A chunk 
of glass crumbles into white powder upon 
command. Chips of wood burst into flames, 
and heavy oil vaporizes into a mist. 

These are some of the queer tricks that 
can he played with a brand new science 
just emerging from the laboratory. Not 
much more than a decade old. ultrasonics 
has the promise of becoming a spectacular 
tool in science and industry. 



16,000,000 



1,000.000 



Ultrasonics 



100,000 



32,000 



Audible Range 



30,000 



J 0,000 



1,000 



250 



125 



fnfraSOriks 



Upper limit of vibrations 
per tetisnd »ii tar ill- 
tamed . 



Cerms, bacteria, etc., die 
in This range, Used in 
marine signaling and 
surveying, submarine 
die tec lion. 



Lower limit for most bio- 
logic ft i ftnd (hemicAl 
effects. 



Upper Limit of measured 
insect sounds. 



Average upper audible 
limit. 



Highest frequency used in 
quality radio broad- 
casts. 



Reference frequency in 
sound measure- me a is. 



Chiiracleristic pitch of 
woman's voice. 



Characteristic pitch of 
man's voice. 



Lower audible frequency. 



Cycles per Second 



SOUND “SPECTRUM 
(Not drawn to scale!) 
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Sound waves far above the limit of hu- 
man audibility mix oil and water into a 

210 hji >, 
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T up, right, inspecting ultrasonic generator that cm- 
ploys crystal to make jonnif tioUeS of about 1,000,- 
000 cycles frequency. Bottom, sound “spectrum” 
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SILENT SOUND 





/.urfit piaster partitioHo re 
(\kcI or by Lii h i c h s a xi n d ,v 
emanating from tube at fo- 
unt of rcficctor o re tran/t- 
mittod m straight 



homogeneous liquid Mercury and water 
that never would mix before stir into a 
dirty emulsion. Chemical compounds 
change their identity, Bacteria that stub- 
bornly resist age and heat shake apart and 
die. The discovery that a high-pitched 
noise annoys a disease germ offers impor- 
tant possibilities in medicine and sanita- 
tion. With one kind of sound you can sofl- 
boil an egg without raising its temperature. 
With another kind of sound you can halt 
decay, Raw eggs treated with ultrasonics 
remain fresh for months at room tempera- 
tures. Other foodstuffs remain fresh and 
appetizing for weeks although untreated 
“control” samples of the same food shrivel 



Lip or decay in a couple of days. Some types 
of bacteria live for fifty years and even 
strong germicides fail to kill the spores. 
Boiling, freezing and pasteurizing have no 
effect on them, yet they die at once when 
exposed to ultrasonic vibrations* Milk 
pasteurization at low temperatures, con- 
trol of bacteria that affect the sweetness of 
sugar during refining, better control in the 
preparation of serums and the production 
of completely sterile solutions at ordinary 
temperatures are some things research 
workers expect will become practical. 

In chemistry, ultrasonics acts as a cata- 
lyst in bringing on many reactions, and 
speeds up reaction time in others. Starch 
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POPULAR MECHANICS 











communicate by sounds that reach 
32,000 vibrations per second. Only 
the lower notes of a humming 
bird's song are audible to humans 
and ihe rest of the time (he bird 
seems to be silent although its 
throat swells and its beak moves 
as it keeps on trilling notes too 
high for us to hear. 

Ultrasonics got its start when 
research workers learned to gen- 
t orate sounds that vibrate millions 
of limes per second. Such noises 
X are infinitely too high in pitch to 
JY be detected by the ear. Super- 
v sonic waves travel slightly faster 

3 than audible sound and the wave 
lengths become shorter as the fre- 
quency increases. Sixteen -cycle 
sound ha $ a wave twenty-one feet 
between crests in air, 16, IH30- cycle 
sound is one-quarter of on inch 
between crests, and sounds vi- 
brating 1,000,000 limes per second 
have a wave length of one-sev- 






breaks down into dextrin, acetylene is gen- 
erated from vegetable oils, and other sub- 
stances break apart or combine under the 
influence of the waves. Plant seeds speed 
up their maturing process and in sortie 
cases the genes are rearranged so that 
sports and hybrids occur. 

Such miracles as these are achievements 
of “silent" sound. Sounds are simply me- 
chanical ripples or pressure waves that 
spread through the air. Our ears are tuned 
to register only a narrow band of these 
waves and take no notice of vibrations 
that occur above or below the range of 
audibility. The shaking of leaves, the 
striking of a match, and the rustle of 
clothing all produce slight sounds that we 
can hoar but in each of those cases other 
sound waves are also created that happen 
to be so high in pitch that they can't be 
heard. 

The human ear is tuned to pick up 
sounds of from sixteen to around 20.000 
vibrations per second, hut some insects 
that can be seen but not heard by man 




Left, wooden zone plate s nef as scfiujticaJ Iffli, ifaflu 
ermf sound wanes and converging them to a focus 
behind the open rings. Right, maun ti'nf magneto- 
striction rod tn eUetr ical call* that cuiJJ cause if fa 
produce ultrasonic Waves 

eniy- fifth of an inch. Such high-frequency 
vibrations dissipate quite rapidly in air 
but travel for considerable distances in 
liquid. 

High-frequency sound has some of the 
properties of light. It can be directed in 
narrow beams, it reflects back or at angles 
just like light, and it even may be brought 
to a focus. Used like a beam of light, ul- 
trasonic vibration is useful in underwater 
signaling and surveying. It has possibili- 
ties for detecting the presence of near-by 
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Above, fail'll^ readings of ultrasonic u;aU<S 
projected into chamber fitted with nitrogen 



Top, equipment used to keep track of temperatures in differ- 
ent part it of "dead * 1 room, necessary for making corrcefnans 
itf studying speed of sound. C* nt<fj left, metal ptuies in rt^ 
Vtrrfieftit ion chamber maRnif y sounds* ftight t f Rfriirtct! t<J 
dead room inhere absolute quit! is obfarned by insulation. 

by quartz disks. Pure quartz crystals have elec- 
trical as well as optical properties. A thin. slab 
cut from such a crystal acquires small electric 
charges on its faces when the crystal is com- 
pressed. Conversely, electric charges applied to 
the faces compress the slab. Such crystals are 
used by radio broadcasting stations to stabilize 
their frequencies on the air and are also used in 
the crystal microphones that detect ultrasonic 
vibrations. 

When high-frequency alternating current is 
applied to plates on the faces of such a piezoelcc- 

(Continued t* Jiftgt 1 26A > 
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ships in fog. Ond of its 
valuable uses is in sub- 
marine detection, for it 
can locate the exact posi- 
tion of a submarine even 
when the submersible is 
lying at rest on the bot- 
tom with all motors and 
electric circuits shut 
down. One type of auto- 
matic listening device has 
been used to detect the 
first change in note of ro- 
tating machinery so that 
incipient breakdowns can 
be avoided. 

Sound waves^ of up to 
100,000 cycles per second 
are generated by magne- 
to -strict ion, the repeated 
constriction that occurs 
to a hollow metal rod 
when it is placed in an 
alternating magnetic field. 
This lengthening and 
shortening of the rod in 
turn, creates tiny pressure 
waves in the air. From 
100,000 cycles on up into 
the millions the pressure 
waves arc best produced 
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Now Charlie Can Walk 
Thanks to Carpenter 
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Chartiv McCarthy, sffppprru spryly fifing an newly 

ncqmircrf legs, takes Edgar Bergen far 0 wait 

By this time Charlie McCarthy has prob- 
ably developed a very important strut and 
a condescending salute, for wooden-head 
McCarthy of the radio and movies is wear- 
ing a new set of arms and legs. Carp enters 
on a Hollywood movie lot fixed him up 
with properly jointed limbs. When he — or 
Bergen — -learns to walk correctly on the 
stage and acquires good dramatic gestures, 
Charlie expects to become a great actor. 
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Movies Fade into Theater Wall 
Increasing Field of Picture 

By means of a lighting arrangement just 
developed by two mot ion- picture engi* 
ncers, the sharp border of present-day 
screens is abolished and the movie appears 
to fill the entire front of the theater. Pic- 
tures fade into the theater wall surround- 
ing the screen, increasing the field of ac- 

Aj 



tion dnd the effect of realism. Light 
mitted through the edges of the screen is 
reflected around the edges; lights and 
shadows around the screen change in ac- 
cordance with lights and shadows at the 
edge, giving the illusion that action is not 
confined to the screen itself. 



Vise Holds Photo Slide Firm 
While Tape Is Applied 

Binding of photo 
slides Is made eas- 
ier by a special 
vise with a lock- 
ing action which 
holds the slide 
firmly during ap - 
plication of tiie 
tape yet permits it 
to be rotated. It 
locks at ninety- 
degree intervals^ 
corresponding to 
the four edges of 
the slide. 
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Tractor Built of Old Car Parts 
Rim by Stationary Engine 

When the Rev. W- T- McWill iams of Ed- 
ison. Ohio* cultivates his garden Tie steers 
a homemade tractor out of the barn, hooks 
on his plow and demonstrates what can be 
done with a few old auto parts, a few dol- 
lars and donations. The tractor travels on 
automobile wheels mounted on a sawed - 
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This garden cultivator cast but a tew dollars, for if 
was homemade of add parts 
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H'ftjffi this ntfrirfe pumps- Aks bicycle pedals, his 
heart is mulched and oxygen eapsumplififl measured 

How much work can an athlete turn out, 
and what does it cost him in oxygen con- 
sumption and heart effort? A group of 
Stanford University athletes has set out 



to measure their work-output capacity and 
“fuel" consumption while pedaling a test 
bicycle* The driving; sprocket of the “hike” 
is connected to a dynamometer which 
translates leg effort into horsepower. Over 
the subject’s head is placed a copper hel- 
met into which measured air is pumped, 
then exhausted air from the lungs is piped 
away to be measured for oxygen depletion 
and production of carbon dioxide. One 
forty -five minute bicycle pumping test 
showed that the student breathed twenty 
gallons of air per minute and his pulse 
was 195 heats per minute, sending seven 
and one-fourth gallons of blood through 
the heart each minute* His work output 
was one- quarter horsepower. 



Permanent concrete 
placinc floatin 



above are re- 



C'Send. return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described! in this magazine. 



off Ford rear axle, connected to a Chevro- 
let transmission and, through beveled 
gears, to the pulley back of the engine. 
The pulley-on-bclt clutch, manipulated by 
a handle taken from a small hand culti- 
vator. is used on the three- inch driving 
belt. The motive power is a one and one- 
half horsepower stationary engine set on 
quarter -inch angle iron bolted to the two- 
inch boards forming the platform, which 
in turn is bolted to the axle and the small 
rear turning wheel. r, Q 
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Concrete Buoy to Guide Boats 
Is Topped by Lights 

Replacing floating buoys, concrete shafts 
topped by big oil-burning red and green 
lights are being constructed on inland nav- 
igation streams. The concrete pyramid ex- 
tends down into the bed of the river. The 
lights are mounted above the shaft and 
can be seen by boats at great distances. 
The markers also serve to record the rise 
and fall of the river, having a gauge on 
the side for this purpose. 



Work Capacity of Athlete 
Measured in Bike Test 
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“ Room with Bath ” Offered on Streamliners 









mo.^er href room on 
nt'wf C/ifcujfDnVeiu York 
trains arranged I nr day 
t ruL-L-i , with beds folded 
to lli alL Below, same 
room at night. Notice 
the private shower, Bot- 
tom r arrangement of sin- 
gle rooms in the new 
double-deck tot' 



CUt AW AT VIEW 

OF MASTER ROOM 
IN DAYTIME 



Master bedrooms with private 
baths* and twin-deck cars with 
jingle rooms on separate levels 
feature the new streamline pas- 
senger trains on the Pennsylvania 
and the New' York Central lines* 
The master rooms have two beds 
which fold up into wall compart- 
ments during the day; each is as 
wide as the traditional standard 
Pullman berth and can accommo- 
date two persons. When the beds 
are folded away, four chairs are 
provided* These fold under the 
beds at night. Adjoining the mas- 
ter room is a bathroom with show- 
er* Each railroad has assigned 
fifty-two new cars to its sixteen - 
hour Chicago -New York trains. 
The Pe n n sylvan ia. will use the 
equipment on Tour trains and the 
New York Central will have Four 
complete 20th Century Limited^. 



cutaway view 
OF MASTER BEDROOM j 

at night 
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New Ways of Using Wood 
Found by Research 

New and more efficient methods of uti- stores, wood distillation products and wood 
lining the world’s forests are permitting plastics* In a recent address, Dr. H. K. 
the wood products industry to approach B enson , prof essor of c h gnuggLl .engineering 
the high efficiency of meat packers who at the University o£ Washington, pointed 
boast that they use everything but the out that through chemistry the supplies 
pigs squeal. Forests are now looked upon of pine trees in the south and the giant 
as a source of raw materials for cellulose Douglas firs in the west are .becoming 
derivatives, paper pulp, staple fiber, naval available as sources of paper pul$* Through 
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research the naval stores in 
Ing new methods introduced. The older 
method of using rotted trees is being sup- 
plemented by new ways of using tree 
stumps for their high resinous content. 
Among the advances are improved stump- 
pulling derricks and a tremendous 2,800- 
pound stump ax which, falling vertically, 
splits the stump down the middle and 
makes for easy removal by ten -ton trac- 
tors. Great technical strides have been 
achieved in wood distillation, and wood 
plastics are finding increased use. The 
U, 3. Forest Products 'laboratory is devel- 
oping wood plasties by partial hydrolysis 
of wood and hot-molding the residue. Di- 
gestion of the wood under pressure in wa- 
ter and aniline also yields a material which 
may be molded* These plastics are hard, 
black, take a high polish and are cheap to 
make. At the University of Idaho wood is 
being gelatinized. Drying wood in a kiln 
removes the water particles surrounding 
the oriented structures and the wood 
shrinks. If water is now added, the crys- 
tallites in the wood spread apart, regular 
orientation is lost and a swollen, gelatinous 
mass of wood results. When this mass is 
compressed, the water is squeezed out 
without the wood regaining its former 
structure. What remains is a mass of con- 
tinuous physical form like vegetable 
parchment and vulcanized fiber. This gel- 
atinized wood can be molded and colored 
during the process. It is about twice as re- 
sistant to rupture us the original wood. 
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Mining on Target Range -3 



Recovers Lead Bullets 
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Damping scrapings from target rang* into 

Five tons of lead per day arc recovered 
by a lead miner who reclaims the bullets 
fired on target ranges by members of gun 
clubs. The mining apparatus is mounted 
on a truck. A scraper is employed to col- 
lect the surface soil containing the lead 
shot, which may have been accumulating 
on the range for many years. Other appa- 
ratus washes the soil from the lead, leav- 
ing the metal to be sacked and sold, 



Life - Size figures Molded in Sand by One - 



Artist 

, .u v. yv UM 

Life-size, realistic mod- 
els in sand are fashioned 
by a one-armed artist in 
ar\ Indiana city* So true 
to life are the figures that 
they bring praise and 
coins from passeraby. The 
artist’s work is remark- 
ably realistic and shows 
much attention to small 
details. The only tools 
used by the sand sculptor 
are several sharp- pointed 
trowels, paintbrushes of 
various sizes and a bucket 



of water. 
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thought to record the 
scene as passengers find 
crew, panic written on 
their faces, struggled to- 
ward lifeboats and clung 
to ropes stretched across 
the slanting deck. 

Hanson had no speed 
flash bulbs, no costly lens, 
not even a fast grade of 
film* He had an inexpen- 
sive folding camera load- 
ed with ordinary roll film. 
As the storm-battered 
" 'Vest r is” began to list 
heavily he was sent below 



\\TOULD you take SO, 000 for 

that prize snapshot of yours? 
Well, would $13,000 interest you? 

It’s not ridiculous. Good shots 
by amateurs with ordinary cam- 
eras have turned into “best sell- 
ers” earning money in four and 
five figures* In fact, some are 
worth more — and arc recognized 
familiarly by more people — than 
a painting by an old master. 

Who doesn't remember, for ex- 
ample, that famous picture of the 
sinking of the “Vest r is”?' It was 
one of the best sellers of all time; 
earned more than a thousand dol- 
lars for the young pantry man 
who was the only person cool 
enough in the face of death lo 
cock a camera and click the shut- 
ter; and undoubtedly earned 
thousands for the picture services 
distributing it to newspapers and 
magazines. It is still earning mon- 
ey ten years later— witness the 
fact that this magazine paid sixty - 
five dollars for the privilege of 
printing it here. 

Probably there were many cam- 
eras aboard the “Vcstris” but only 
Fred Hanson, a cooks assistant, 



Topy, a m’ujj! cJmcrnfrion on the job. Below, famous pictli j 
sttuppuij an deck of sinking “Vestris 1 ' by a cook's asjjfi t an t 
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to help bail. Let him tell 
his story from there, 

“We were called up to 
the decks later and told 
to put on life preservers/ 1 
he related, “1 went to my 
bunk to get mine, and got 
niy camera too* On deck 
I started taking pictures* 
Several times I was 
knocked down by waves, 
Once I thought my cam- 
era was gone. Everyone 
was screaming and yell- 



PICTURES 



Tup. re' international! Nows Photos; lett. by Underwood & Underwood 

"Hiftdeftburg” photo iftiPrt first prize aS outstanding news 
picture of 1937, *‘Laughing Cat'* picture has earned 
$13 ¥ 000. £Setaw t remarkable 



ing. With everyone trying to get 
into the lifeboats, I knew I might 
as well stay and take pictures, I 
did until I thought all the boats 
were launched except one. 1 
jumped into it, after taking my 
last picture on deck.” 

In New York, the rescue ship 
was met by newspapermen hunt- 
ing photographs of the disaster, 
No one seemed to have any. Then 
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Hanson approached a man from the New 
York Daily News. He had snapped a few 
pictures, he said. He was hurried to the 
newspaper office, his roll was rushed to 
the darkrodm. His pictures, best of them 
the dramatic shot reproduced here, made 
papers throughout the world. 

Of course* you don't have an opportunity 
every day to photograph a shipwreck. But 
more homely subjects are packed with hu- 
man appeal and potential earning power. 
Tjike the “Laughing Cat. 1 
It happens to be from the 
camera of a professional. 

Russell Hamm, now staff 
photographer of the Chi- 
cago Daily News; but it 
could as easily have been 
yours. 

Hamin had been sent 
down near Si. Louis to 
make a feature picture of 
a mother cat with her lit- 
ter of fifteen kittens* 

When he had finished, the 
woman owner remarked 
that she was training an- 
other cat to make facial 
expressions* Hamm asked 
to be shown. The lady set 
up a mirror in front of 
her pet and immediately 
the cat grinned and gri- 



maced* The photographer look a shot at 
the reflection in the mirror and went 
home. From the developing tank came 
”The Laughing Cat,' 5 *so genuinely humor- 
ous that newspaper, magazine and trade 
journal editors around the globe bought 
and printed it, and in fifteen years that 
picture has earned $13,000! 

Big money goes to those rare shots whose 
appeal is not just for the moment, but last- 
ing. But thousands of less important snap- 



Top pfiota ty Acme News Pictures, inc : lawcr, fE) Wide World 

Top , autocrat# disaster rtmeM 6_V farn^rffmor? tvAa on /ofc. fi«W, 

□fie of the in apshota capsized l.miilyc r£ h pJdrtt for which $9 $00 wm-a paid 
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shots are bought every year from 
amateurs smart enough to know a 
picture when they see one and tb 
keep a camera al hand every min- 
ute, loaded and ready. 

Amateur scoop of 1938 thus far 
was the action shot of the collapse 
of the Niagara Falls bridge* There 
was a case where a whole colony 
of press photographers had been 
waiting for days to catch the 
crash* Yet not one professional 
got the big picture. An amateur 
did. For nearly a week an ice jam 
had been menacing the Falls View 
span. William K* Kirkwood of 
Simcoe, Gni, visiting Niagara 
Falls on a business trip, drove over 
for a look and a picture of the 



ing and the newspaper- 
men had relaxed their 
vigilance. 

Just as Kirkwood raised 
his camera, the bridge 
buckled. As fast as he 
could* he u r ound the him* 
pressed the shutter re- 
lease. wound it again. A 
matter of seconds, and it 
was all over. 

Then Kirkwood won- 
dered what he had. He 
didn't see any other cam- 
eras around, and on an 
impulse he telephoned a 
Toronto newspaper. The 
editor said he had his own 
photographers there and 
the big picture syndicates 
were covering him too. 
Mr. Kirkwood insisted he 
hadn't seen any photog- 
raphers so the editor fi- 
nally took his name* 

By the time he reached 
his hotel there was a 
long-distance call from 
Toronto awaiting him* 
Would he please take his 
film right away to a cer- 
tain address? He did. 







Tap, is the- sor t of picture with general appeal that 

any amatcvi can turn into tnaney. Kctow. unusual Hflffie 
vt«uJ of the Statue of Liberty 
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Press photographers who 
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fic Sign Made Flexible 
to Bend when Hit 



of explosive has been placed in the drill 
hole* a plug, one-eighth inch smaller in 
diameter than the size of the hole, is in- 
serted and followed with the wooden 
wedge until it rests against the charge, 
then the wedge is tapped with a tamping 
stick. By test* twenty -five per cent more 
breakage is accomplished with the same 
amount of explosive. In case of a misfire* 
an additional charge of explosive is put 
into the drill hole, resealed with another 
plug and fired, detonating the misfired 
charge. Thus are the hazards of handling 
misfired charges eliminated, 



Welded Pipeline Crosses River 
as a Suspension Bridge 



Demonstrating ho u: flexible traffic post eon be bent 
Nairn. Spring at base - 



When a new- style traffic sign in a Tex 
city is struck by auto or truck, il bend.-, to 
the pavement and then returns to its up^ai 
right position after the vehicle has passe 
The sign hs flexible. It was made by wc l l-j 
ing a large tractor spring to two length J 
of iron pipe, one of which was set into the\ 
street paving in cement. V s 



Plug to Make Blasting Safer 
Seals Drill Holes 

For safer and more economical blastings 
a plug is being used instead of ordinary 
sand or dirt bags to seal drill holes. The 
plug consists of a composition -rubber < yl^ 
inder closed on one end and hollowed "Q 
the other with a tapered opening intu 
which is inserted a wooden wedge of the 
same taper. The rubber member is chem- 
ically treated to eliminate toxic gases and: 
odors in confined areas. After the charge 



WeSdtid pipeline slang suspended cables “ferries 
natural gas safely aboifc flood level of river 
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High above the rampaging floodwaters 
of a river at Benson,. Am.., a natural -gas 
pipeline crosseSTHe stream on a suspension 
□ridge of its own. Spring floods made any 
ordinary pipe-crossing perilous, so the en- 
gineers raised two eighty -five foot towers, 
1,000 feet apart, suspended saddles from 
the cables and then fed out welded pipes 
from each bahkdo the mi /V. J 
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BOflt HOLE 



■ph shows how blasting plug it arranged so that 

it~*vals itik drill hole Tkt ^ ^ 
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Building a Five-Mi les-a-Minute Racing Plane 




Tailor-made speed in the sky 
comes at the end of long months 
of planning and building in the 
aeronautical shop. C layto n Fol- 
kerts designed, the trim little rac- 
ing plane that Rudy King piloted 
to win the Groves and Thompson 
Trophy races in last year's Na- 
tional Air Races, Its top speed was 
307 miles an hour. That was 1937. 
Folkerts has been months at the 
Ka n sas City Municipal A i r po r t 
building his “SK-4,” the ship he 
hopes will do 330 miles an hour 



Top, toil assembly; bottom, the 
supercharged 400-horsepower 
motor of the "SK-4.” Left, 
skeleton of the racer, showing 
round oil reservoir in toil and 
gasoline tank amidships 



and average close to 280 miles an hour 
around the 300-mile Graves course in the 
1938 races. Much of the time he has worked 

TP 

alone, fitting tiny braces into the one- 
piece. seventeen-foot wing or welding the 
tubular steel frame. Three months were 
spent on the wing alone, evolving slight 
changes in plans as the stubby wing took 



shape around its two main spars. The mid- 
wing plane carries the thoroughly braced, 
plywood and fabric ‘-covered wing thread- 
ed through its fuselage like thread through 
a needle. The new model, Folkerts be- 
lieves, will pick up twenty miles an hour 
speed with the addition of a metal pro- 
peller and a 4 00 -horsepower streamlined 
Menasco motor. Only the propeller is out- 
side the fuselage, the inverted, super- 
charged motor being encased in the 
streamline nose. Over-all length of the 
racer is twenty-five feet. The retractable 
landing gear is hand-cranked up beneath 
the pilot's legs. Oil tank and two small 
gas tanks are in the tail, for balance; an 
oil pump provides for circulation. The 
other two gas tanks are above the wing, in 
front of the eighteen-inch cockpit. Eleva- 
tor surfaces are covered with plywood and 
fabric, but the rudder and fin have merely 
fabric sheaths* Folkerts has been design- 
ing and building airplanes since 1926, with 
racing models his recent specialty. Pilot 
Joe Jacobson, a veteran of the air races, 
believes he has a winner this year. 
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Five-Foot String Instrument lt around w,th vsu nor l/y 
Plays into Loudspeaker 





This silt* n - H fringe d ins t r\t mo n t has no Jtotimiin" % 
board but pfays through electric amplifier 

Lacking the traditional sounding board* j 
a five-foot stringed instrumenl invented 
by an Oklahoma City musician pla>^ 
through a loudspeaker, The seven steel 
strings span an open metal framework and 
are plucked, bowed or struck with cork 
hammers. Under each string is a magnetic 
pickup connected, to an amplifier system 
so that the instrument can fill an audi- 
torium with its music. By manipulating a 
volume control, a chord can be sustained 
for a half -minute* Rich new harmonies 
are possible with the instrument. 



out wrecking the furniture. Scientists the-' 
orize that the mason for the great weight 

of the material forming the core of some 
stars is thal the terrific heat and energy 
Inside the star breaks up atoms and drives 
electrons from their central c^re. Stated 
simply, matter is more compact, with less 
waste of space, than on earth. If, for ex- 
ample. all the atoms in a 180- pound man 
were broken up and all the electrons driv- 
en closer together, with no waste space 
between them, the man would take up no 
mure room than the point of a pin. 

^ i 

Automatic Bridge Game Board 
Permits One Person to Play 

Designed so that bridge may be played 
by only one person, an automatic board 
has been introduced. The game is con- 
tract, played exactly as though the player 
were sitting in a four-handed game. The 
-y player bids and the board automatically 
■■ i, makes bids for the three missing players. 

The player plays his hand and the- Dummy 
^ and opponents put up perfect defense, 
through the board. The player sees only 
the cards he Would in actual play, con- 
cealed and revealed trick by trick. Any 
mistakes are instantly detected and cor- 
rected by the board. 



Heart of the Stars Is Heavier 
than Anything on Earth 

There is nothing in the world so heavy 
as the heart of a star. If your watch were 
as heavy proportionately, it would seal 
almost a ton and you could neither carry 




Air line passenger playing automatic bridge while 
the pfeusardcss looks on 








Two-Bed Trailer Hospital “Covers” (Disasters 



£mcr gpncj' hos- 
pital P<T triij/ff 

Au5 bed at each 
end and medical 
equipment fat 
first aid, ft .stands 
by to help disas- 
ter victims unti is 
stationed at coun- 
ty fairs and sim'- 
tlar gatherings 



DRUGS 



TELESCOPIC 

AERIAL-* 



■Alfi HilTCK 



'CWFWICAL 
■ TOJLtT 



Ready for emergency duly at any disas- 
ter, answering all major fire alarms, and 
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standing by to offer first-aid at county 1 f t t , , » . . ' v 

dows, rrcsh-air hatches and tans provide 

ventilation. Stretchers and portable spot- 
light are ready for field rescue work* 
When the trailer is anchored, a fourteen - 
foot canvas canopy attaches at right angles 
to the door to serve as reception room, 
screened on its open sides. The tires are 
punclureproof, and the entire trailer, fully 
equipped, weighs 1,990 pounds, 

storage space. Medical equipment includes ““ 

an electrically heated sterilizer and dis- ([Inquiries as to makers of articles de- 
tailed water. For communication, the has- scribed in Popular Mechanics, will be an- 
pltal has a telephone and both long-wave swered by our Bureau of Information upon 
and police radio sets. Five screened win- receipt of return postage* 



fairs, large picnics and similar assem- 
blages is a trailer hospital equipped by the 
Mo ntffo m erv c ou n tv (Day! on) T Oiu o, chap- 
ter of the^_Re3jLJross^Thk mobile emer- 
gency ward has two hospital- high beds at 
front and rear of its conventional trailer 
shell; between them, an aisle flanked by a 
cabinet containing physicians' instruments 
and supplies, a sink, chemical toilet and 




“GENTLEMEN DRIVERS 





Tap, runabouts coming nut of 
sharp turn, with mechanics 
sprawled across decks to help 
bonk the boats. Bottom , rescue 
crew picking up driver and me- 
chanic after a Spilt 

much more standardized 
than in the part, driving 
skill counts more than 
ever. Records are falling 
every season. 

In one of the speedy 
little boats you get all the 
excitement of a cham- 
pionship automobile race 
with a few extra thrills 
thrown in, at a fraction 
of the cost and hazard. Forty miles an hour 
on the water seems faster than three or 
four times that speed on land. With the 
new premium on driving skill there’s al- 
ways a chance that a beginner will develop 
the judgment and daring necessary to win 
race after race and capture a national 
champ i ons hi p . 

An experienced driver completely over- 
hauls a new engine before he puts it in the 
water. Pistons, connecting rods, and other 



/^UTBOARD boat racing is turning into 
an amateur sport and racers are com- 
peting for cups and glory instead of cash. 
On the Pacific coast no money prizes arc 
being offered any more and in other parts 
of the country semi- professional ism is dy- 
ing out. 

The result is that more young men than 
ever are entering the exciting game of 
racing their high-powered “shingles ’ 1 
across the water. With engines and hulls 
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T op, driver antf mechanic wearing helmets and life jackets. Nate hand grip to which mechanic clings 
white balancing boat. Bottom, fu'o hydroplants riding high as they came out of a turn 



moving parts must balance statically and 
dynamically. That makes the motor 
smoother J and avoids breakdowns at high 
speed. Good drivers want their engines to 
run as cool as possible so they can set all 
the parts up tight. Small clearances re- 
" duce leakage past the piston rings. They 
use a '‘cold’ 1 alcohol fuel, cold-type spark 
plugs and increase the amount of cooling 
water that circulates through the engine 



by opening up the water ports and using 
oversize water pipes. In races high above 
sea level fairly hot spark plugs are needed 
to fire the fuel. 

The hand of a big clock provides the 
drama at the start of a race. When the 
five-minute gun sounds a black ball drops 
down a pole at the starting line. One more 
ball falls at the end of each minute. With 
one minute to go T the hand of a big clock 
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Top, various propellers used during 
siTuxon of racing. Circle, inspecting 
hydroplane bottom. Befout, b a f ffn-f r n % 
pistons on scales 



width of the course is re- 
stricted, one buoy marks 
a turn and to get around 
it fast you approach it at 
full speed, circle around, 
and double back. Good 
drivers hit these sharp 
turns with the same tech- 
nique used on the race 
track, 

“To get around such a 
turn at the fastest possi- 
ble speed you approach 
the buoy with the motor 
wide open/' says W. W, 
Downey, who has held 
several national cham- 
pionships. “Almost parallel to the mark 
you jam the throttle shut, yank it open 
again, and at the same time spin the steer- 
ing wheel over* Tripping the throttle like 
that helps put the boat in a slide. You skid 
around the mark broadsiding through the 
water. If you should try to steer around 
instead of going into a slide you couldn’t 
hold the high speed and you would capsize. 



starts to rotate and the aim of 
each driver in the race is to hit 
the starting line “wide open and 
going away" exactly when the 
clock hand reaches zero and the 
starting gun goes off. If a driver 
reaches the line too soon he must 



circle back and start over. If he 
hits the line a second or two after the gun 
the chances are that others will cross 
ahead of him. 

Drivers have to be skillful at making 
two different kinds of turns. Depending 
upon the dimensions of the water, the 
course may be laid out with easy five -buoy 
turns or sharp one-buoy “comers.” To get 
around one of the sweeping turns you 
shift your weight toward the buoys and 
depend on your weight to bank the boat 
around. In rivers or channels where the 



“Most spills occur when the boats are 
coming out of a corner and are straighten- 
ing up. A speedboat is under control just 
as long as you have power enough to keep 
shoving ahead but in a power slide a little 
too much rudder may overcome the push 
of the motor and flip the boat on its side, 
Even if you have judged the turn perfect- 
ly there Is still a chance of capsizing, for 
you may hit some one eise’s wake at the 
wrong moment. That trips the bottom of 
the boat and over you go* 
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“If the fin that serves as a keel 
under the hull is wrenched off in 
a turn, you are going to have a 
wild ride. Without the fin the boat 
acts just like a car on a wet pave- 
ment and you skid and slide all 
over the course until the speed 
drops. Spills are expensive, and 
it may cost fifty dollars or more to 
overhaul your engine if water gets 
into it*” * 

A spiH happens so fast the driv- 
er is hardly aware of just what 
went on. Drivers are required to 
wear life jackets and rarely get 
more than a wetting when a boat 
tips over, although Downey once 
received a couple of broken ribs 
and a fractured skull when his 
boat “looped” and he fell back 
into the engine. A boat is apt to 
fall over backwards if a strong 
gust of wind catches under the 
raised bow. Race drivers equip 
their boats with a “deadman* 1 
throttle so that if their hand leaves 
the fuel control the engine stops, 
but in one collision, Downey's 
throttle control jammed and after 
he was tossed out the boat kept 
speeding wildly around the lake 
until it filled up through its broken 
timbers and stopped. 

In a national championship con- 
test a few years ago t the leading 
boat rolled over on a turn, spilling 
its driver, and then righted itself. 
The driver swam back to the hull, 
started the engine, and went on to 
win the race. That was possible 
because the other boats were 
barely able to keep going in the 
rough salt water that kept fouling 
their motors* 

Proper preparation is the second 
most important thing in winning a 
race. The high-speed engines, lit- 
erally packages of mechanical dy- 
namite that wind up to 6,500 rev- 
olutions per minute, have to be 
tuned and adjusted just before 
every race because changing at- 
mospheric conditions affect the 
carburetion* A can of ether to 
shoot into the firing chambers and 



{Continued Id page 116 A* 




Northern Lights Reproduced 
on Planetarium’s Indoor Sky 




Photo by Americas! Mtoeum bi -Natural HLrioi-v 



Realistic display of aurora 
projwrtvd in arts flrtJ be 



orealis produced by colored lights 




1 W 

o/i Lfj/ittf iif Ifayden Planetarium 

OM. CUJLeX c\MA 

Northern lights “under wraps' shimmered and 
danced recently on lie indoor sky of the Hayden 
Planetarium. The planetarium scientists repro- 
duced the aurora borealis w ith dramatic retd ism, 
brilliant streamers and arcs dipping and fading, 
changing color from apple green to glowing red. 
The demonstration was arranged during the epi- 
demic of sunspots and magnetic storms which have 
attracted world-wide attention* 
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Hydraulic Shock Absorber for Bicycle 




Exact 



counterpart oh 
small scale of the shock ab- 
sorber used on millions of 
automobiles, a hydrauli 
cushion is now availab 
for bicycles* Mounted un- 
der the saddle, it smooths 
out the jolts of the road 
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Electric Meter Tests Skin to Gauge Emotion 



Emotions shou. 1 /] on faces in background ore recorded by 
instrument sensitive to electric resistance of shin. Sti“ 
entist is testing young ujonrun 



Call ii an emotion me- 
Ii. l, He detector or what 
you will, an electric de- 
vice contrived by Dr. D. 
LTieh Greenwald at the 
l.'n versity of Iowa draws 
a CT5r^c"of your'emotions 
as they run the gamut of 
. horror, fear, surprise, 
V you react to some 
that "gets under 
your skm/' the electric 
needh eacts to emotion- 
al changes in resistance 
in your skin. Used by 
Dr. Chri stian B u ck- 
mfclT^n studies of erao- 
i iwr. ih\s instrument in 
ei tiled .1 dermohmograph; 
d i rni fur skim ohm for 
electrical resistance. 



graph lor its record on 
] ■> 1 1 ol oyj aphic pa pe r . The 
•- e i e n [ ists theorize that 
human '.’motion causes a 
piling Lip of positive and 
negative Sons on the walls 
of .■skin cells, affecting re- 
i 1 a ii ce of the skin to 
p i i s L i l ■ - of elec t r lei l y. Es - 
s etitkdl \ th e emot i on m e- 
1 1 . i‘ consists of dry cells, 
Gecii Jtles, fixed and va- 
i i :hl. ■ resistances and a 
i^alvarii -ineter* By read- 
ing the galvanometer 
while die subject watches 
a motion picture or reads 
. i h -l 1 1 , -r, his emotional re- 
act ion can be seen. For 
recording purposes, the 
del lection of the galva- 
iifu r guides a beam of 
light striking a moving 
roll of sensitized paper. 



Dust and Water, Birds and Cats Are Blamed for Starting Freak Fires 






Fire of mysterious origin destroyed 
business houses today at a loss of 

The mysterious origin turns out 

to be a cat that knocked a carton from a 
merchandise shelf to a lighted gas stove. 



three 

515 , 000 . 



Cats and birds, water, even, sleet, cause 
many a freakish fire. An eagle swooped 
down to perch on a powder line, shorted the 
wires, burst into flames and dropped to 
the ground. Its blazing feathers set fire to 
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the grass and 100 acres of ' * 

grazing land were burned 
over* Occasionally a bird 
looking for nesting ma- 
terial picks up a lighted 
cigarette, and soon a fire 
starts under the eaves. 

Water is the enemy of 
flames , yet water acting 
on lime or other chemi- 
cals, or water acting as a 
lens to focus sunlight — - 
perhaps through a fish- 
bowl — sometimes is the 
cause of a fire. Sleet and 
snow increase the forest- 
fire hazard by snapping 
off branches, thickening 
the tangle of underbrush 
that speeds fire through 
the forest in summer. 

Dust explosions are a 
well-known fire hazard. 

Steam pipes close to wood 
may by daily heating re- 
duce the wood to char- 
coal, and then it is easily 
ignited. A sheep huddled 
too close to a water heat- 
er in a barn one day, its 
wool caught fire, the barn 
burned down. Someone 
stroked a cat's fur as it 
was placed in the lethal 
gas chamber of a humane 
society, and a static spark 
exploded the gas — saved 
the cat, injured the at- 
tendant and started a fire. 

Canoes Are Carried by Airplane to Northern Waters 












Master Chairmaker Carves 
Twentj'Four Copies at One 



Andre w Hu [bran 

Fallowing chair pattern with master spindle > operator automatically gvide& 
town! v-faur ofJier sjjiViWfes which feprodpc e the carving rrt exact detail 



One man operating a giant master carving machine can 
turn out, at once* twenty -four exact copies of any hand- 
car ved piece of furniture* This multiple shaping tool is used 

to manufacture chair backs, legs or any piece formerly 
hand -carved. The operator simply clamps the original piee 
at the center of the machine and traces its design with 
spindle, while twenty-four duplicate spindles automatically 
follow his hand motions and reproduce the carving. The 
machine is capable of very intricate and detailed work. 




Such bulky objects as canoes and air- 
plane floats are carried easily by airplane 
through methods devised by northern pi- 
lots. The canoes are carried either on the 
wings, if skis are being used, or on the 
floats if they are transported during the 
summer* The floats are carried in the same 
manner* 



f^Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope* 
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TRUTH 






years ago. Dr. W. F. 
Gericke r>f the university 
conceived the idea that 
certain fruits and vege- 
tables could be grown on 
a commercial scale by 
water-culture methods. 
In the greenhouse on the 
Berkeley campus* he pro- 
duced gtaiiL tomato plants 
that had to be harvested 
from a stepladder, tobac- 
co plants whose tops 
crowded the roof, and 
impressive yields of col- 
orful flowers. One year 
an exceptionally good 
crop of potatoes was ob- 



I 



TOURING the past few years* much publicity has 
been given to the growing of plants without 
soil* This agricultural science, since its inception* 
has been called by various names* including “tank 
farming,” "tray agriculture,” “chemical farming” 
and ‘ hydroponics.” 

Most stories about water culture have left the 
impression that a startlingly new discovery has 
been made which will completely revolutionize 
agriculture* Water culture, however, is at least 
three- fourths of a century old. Since 1850 scientists 
have known that plants could grow and bear fruit 
in water containing nutrient salts, and hundreds of 
laboratory investigators have used water-culture 
methods to study nature’s laws of plant growth* 

At the University of California, plant physiolo- 
gists have long employed wa ter -culture methods in 
the laboratory in studying problems that beset the 
state’s 8500,000,000 agricultural industry. Some 



Choice tomatoes grown by uiater -culture 
method t tnd, preparing a teed bed^ 

pint excelsior, pine or rice hulls 

cun be used for this purpose 
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tallied in an outdoor ex- 
periment. 

The novelty of Dr, Gei - 
i ek qs exp e ri m en ts h re d 
th c public imagination* 
The passing of the old- 
style dirt farmer was pre- 
dicted’ “skyscraper gar- 
dens ' were foreseen for 
city dwellers; and it was 
even rumored that a chain 
of New York restaurants 
was growing its vegeta- 
bles in the basement. 
These predictions and Tu- 
mors had little basis in 
fact, A Sunday news pa - 
per s upp 1 cm cn t pi c tured 
a pretty young housewife 
harvesting tomatoes in 
her kitchen. The vines 
were growing in a small 
tank in the pantry. For 
illumination there were o 
few feeble electric lights, 
A pretty picture — but not 
scientific! 




Woter^ctiiture fomatoei huing size-d and packed far the marhet t / he crop is harvested penfimi- 
Ou.pJ'y from January to A ugust^ when held- thrown tomatoes are not an the market , Below, uS- 
purugus ut left received correct jWaj'ice {hat at the r it;hi did noi 

i/t A 
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LtttvCe plant** bvltfip, supported in COrhs which arm 
placed in drilled in metal covers. Above* har- 

vesting water- culture tomatoes 



Part of the misconception of 
water culture has arisen from con- 
futing two different lines of ex- 
periments at the University of 
California* One is Dr. Gericke's 
development of large-scale, com- 
mercial methods of growing to- 
matoes, tobacco, potatoes and 
Bowers by water culture. '1 he sec- 
ond is the study of laws of plant 
growth in specially controlled 
chambers under varying condi- 
tions of temperature, humidity and arti- 
ficial illumination. 

The growing of plants in chemical solu- 
tions has been hailed as a “marvel of sci- 
ence," The growth of plants is indeed 
marvelous — but no more so when grown 
by the water-culture method than when 
grown in soil* Commercial “tank farming” 
rests upon no newly discovered principle 
of plant nutrition. It is merely the con- 
version of a laboratory technique to a 
1 a r ge - sq a 1 e , com me rcia 1 , bas is . Th e f un da - 



priced crops grown out of season in 
greenhouses. 

The equipment for commercial ' tank 
farming * consists of long, narrow, shallow" 
tanks. They may be constructed of wood, 
cement or black iron. To prevent toxic 
substances from getting into the solution;^ 
the tanks are coated with asphalt paint or 
some other cheap, non-toxic material. Wire 
screens are placed on top of the tanks* 
These screens support a layer of bedding 
material three to five inches thick, de- 



menial laws of plant growth and 
fruit production are the same 
whether the plants are grown in 
uliemical solutions or in the soil. 
In either case, certain factors are 
essential, including favorable tem- 
perature, humidity and illumina- 
tion. an adequate supply of water, 
and the necessary mineral salts 
and oxygen for the roots. Plants 
cannot grow in dimly lighted 
places such as basements, where 
they would not grow in soil. 

At present, the tomato is the 
chief commercially grown water- 
culture crop but only a few water- 
culture tomato greenhouses are 
operating. Other crops under ex- 
perimentation include lettuce, as- 
paragus, tobacco, potatoes, cu- 
cumbers, string beans, peas and 
melons* The cost of equipment 
and operation will probably limit 
the use of water culture to high- 
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pending upon the kind of 
plant growi. This mate- 
rial may be prepared from 
pine excelsior, pine saw- 
dust or rice hulls, Some 
materials — es p e ci a 1 ly 
r c d wo oct — c o ntai n toxic 
substances and should be 
avoided. 

In the moist beds, seed 
is planted or young plants 
are set out. The roots de- 
velop not only in the so- 
lution of the tanks, but 
also in the bedding mate- 
rial, The shallow tanks 
and the porous nature of 
the beds permit good aer- 
ation of the root system. 

Thousands of requests 
have reached the Univer- 
sity of California for a 
nutrient solution formula. 
But nutrient solutions for 
water culture are no 
closely guarded secrets. 
You may find the formu- 
las in any plant physiol- 
ogy text. Plants show a 
marked adaptation to dif- 
ferent nutrient solutions 
— just as they are able to 
grow in many kinds of 
soil. Therefore a fairly 
wide range of concentra- 
tions and proportions of 
the salts can. be employed. 
Circulars published by 
agricultural experiment 
stations contain various 
formulas. 

Once the plants begin 
to grow, they require ex- 
pert attention. As the 
nutrient salts are ab- 
sorbed by the roots, the 
composition of the solu- 
tion gradually changes. 
Plants use up some chem- 
icals faster than others, 
Accurate tests should be 
made at intervals* and 
the proper adjustments 
made. In fertile soil, many 
of these adjustments lake 

{Continued to page 118A) 




Top £o boffoF7i, planfin; seeds nffer beds are prepared , plants 
arranged in double rows, and tom at a roots o-s they appear 
when pit tied from solution 
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Spray Gun Uses Stain Again 
as Drippings Drain in Pan 



Excess stain drains tram chair ta perforated circular 
dnp putt u nd flaws bach to tank tot (/Sc again 

F urniture makers are adopting a low- 
spray gun which saves excess 
by collecting it in a perforated drip 
which sends it back into the tank for 
use. The quarter -horse power motor and 
pump builds up only ten pounds 
so that the stain is applied in a 
coarse spray giving a fuller coverage, and 
eliminating the loss of a fine spray in the 
’ atmosphere. As little as five gallons of 
spray can be used in the tank, reducing the 




fire hazard of the large dip tank, 

U 5 [ . ' ~ 

"Merry-Go-Round Bullet Test 
Shows Up Unbalanced Ones 



Bullets that are 
not exactly bal- 
anced won't spin 
smoothly, A car- 
tridge manufac- 
turer uses this 
principle in an electric tester that sepa- 
rates perfect from imperfect bullets. It is 
a dish placed above three magnets so ar- 
ranged as to concentrate their field in a 
small area, exerting a pull on the bullet 





ME 
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U. 

at maH$s it spin on itsMtiose. Irfiperl 




that maHjps it spin on itshhose. Irtiperfect 
bullets tend to wobble, showing even the 
slightest error in balance, 

H ?* 1 

Floor Magnets Collect Metal 
from Dust of Factory 

To safeguard a 
Now Jersey steel 
plant from explo- 
sions in its exhaust 
stacks* magnets 
have been i in- 
stalled on the floor 
at the exhaust in- 
take to sort out 
any metal fragments* 






Dirt and sawdust 



r* 

% 



are drawn into the ducts, hut metal objects 
gather on the brass plate beneath which 
are four permanent magnets. 

M ^ J ^ — 

Ultra-Short Wave Radio "Horn” 
Sends Pencil-Like Beam 



Somewhat resembling a primitive pho- 
nograph, an efficient ultra-high frequency 
radio transmitter developed by Dr. Wil- 
mer L. Barrow at Massachusetts Institute 
of TetTTmology is expected to prove valu- 
able in micro-ray communication and in 
airplane and ship navigation. Its square- 




High-frequency waves started from square tube be - 
hi fid horn are shot f Oruiaril in fcfflFTI 



sends a narrow pencil -like beam of radio 
waves only a few inches long, The waves 
are started from a square, hollow tube be- 
hind the throat of the horn. 
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Glass Case Protects Baby from Poison Gas 




Masked nurses clad in gasproof 
rubber garments are testing out 
the latest invention of war-fear- 
ing Europe, It is a portable gla<? 
case in which ha hies can bt thr ist 
at the alarm of a gas attach and 
carried to a zone of safety. 



Profit for Farmer in Drugs 

*_ * _ v * 

Now Being Imported 

American fanners may find 
profit in raising some plan which *" 
are the basis of crude drugs now 
imported to the extent of S8.000 - 
l>00 a year. Dr. PerrinJL-Lang T of 
Johns Hopkins University, point 
out that Uhttctt ^TSTl arid s 
climate are favorable for produce 
ing licorice, mahuang feph' -drim ) , 
castor beans and tragaeanth, now 
imported from Russia, China. Bra- 
zil and Persia, Licorice grows as 
a weed in the southwest, and 
mahuang is cultivated in North 
Dakota. Dr. Long observes that 
hand cultivation here would make 
costs too high compan d with 
e u I ti v alien abroa d, bu t sci* n ye and 
industry may develop machine- 
which would make it possible to 
produce these crops profitably. 



fferc is a "full dress” rehearsal of a gas attack irt 
Europe, with tfii dtint s dressed in gasproof rubber 
suits seating baby in glass case far removal fa safety 



Windows in Builders' Fence Pe rm it 



' Reeogmsmg the interest 
which the public takes in 
watching others work, a 
eattstruct iori . company 
built windows into the 
fence around the job oil 
which its employes were 
working recently. The 
windows permit passers- 
by to watch, in complete 
safety. 



CTwo gears in the shaft 
drive of the “Maureta- 
nia,” new Cunard -White 
Star liner, will be forty- 
six feet in diameter and 
have 500 teeth. 



PaSscrsby arc shown watching construction Crew, safe behind the iwnJntu 

fculM into itflie vravnd the building project 
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Suction Cups Grip Tray 

on Serving Stand 



for attaching photographs to mounts with 
dry -mounting tissue, pressing corners and 
edges together; or it can be ridged so that 
the sealing action takes place along a series 
of narrow lines. The iron operates through 
a 150-step rheostat controlling tempera- 
ture to close limits. A conventional tip can 
be installed for ordinary soldering. 



0 1^" ^ ^ ^ 

c on nec^to r which is 

outside. One op- 
erator can insert the connector, give tt^ 
“action nut"' a turn and have the line ready 
for connection in five minutes. It can be 
used on water, air, gas, steam or oil hues 
and will withstand high pressure. 



Four upfHrnrJ £ucfidi1 caps On wrought-iron stand 
give a tight anchorage to tea tray 



Serving trays cannot slip off a wrought- 
iron, stand just brought out. At the top of 
its four posts are suction cups which take 
a firm grip on any tray set down, prevent- 
ing any upsets from jarring. Any size tray 
can be used on it. 



Centrifugal Juice Extractor 
Does Its Job Quickly 



Cop per- Wheeled Soldering Iron 
str ! for Sealing Packages 

With a copper wheel in place of the con- 
ventional tip, a soldering iron has been, 
^developedior sealing packages and ‘Hack- 
ling 11 thin sheets of material together b>> 
heating. Certain sheet packaging mater^c 
als such as rubber are adhesive when 
heated. The wheel can be smooth-faced 



7AiS fiii-C-t iVorka rapidly, producing u 

glass of juice in one minute 



Using centrifugal force, a new electrical, 
fruit and vegetable juice extractor does ih* 
job almost instantly, leaving the pulp 
nearly bone-dry. A glass of apple juice is 1 
produced in about sixty seconds and a 
glass of carrot juice in a few seconds more. 

■ *. * * . , ( ; 
*** i ■ wj r . . J 



‘Welding 1 * a parcel U?itA a u trapping material which 
is scaled by the Copper wheel of the soldering iron 



VVf 




I 











’ ^ 1 ,* t 4S^ ''*+-'* 0 1| L yT-* A 

Tubes Filled with* Air Eliminate 



Air-filled tubes replace 
poles as supports for the 
latest tent. The tubes may 
be inflated quickly for 
erecting the tent or de- 
flated easily for packing. 
The four tubes are con- 
nected and are blown up 
from the same valve. The 
tent is large enough to 
accommodate four or five. 

^ s’ 



Steel Rail at Center 
of Road Prevents 
Head-On Crash 



White center lines on 
the highway warn motor- 
ists to stay in their own 
lanes, but they don't pre- 
vent a crash if someone 
ventures across the line 
at the wrong time. Real 
protection is now offered 
by a center-line guard 
rail of convex steel strips 
supported by spring -steel 
posts, sturdy and resilient 
enough to absorb the 
.shock of impact and de- 
flect the car back to its 
proper lane. This traffic 
divider occupies no more 
than is taken by the 

wKHf' lirtl* 



Inset, tent 



Top, the tent's *i> tubes. Bottom, the lent in use. 

J * folded und being carried^to a new locution 

Liiiiatli rc Pressure Gauges 
Built to Scale for Models 
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Kept ttom cclliding head-on at center of the h*%h- 
utay, luja ears carom a ff from stei! guard rail 

^ ' A ^(j 

i A 



Miniature pres- f 
sure gauges,, some 
no wider than your 
little finger, arc 
available for mod- 
el makers. Exact 
copies of the 
gauges used on 
real engines and 
machinery, they 
are manufactured 
to register any levels of pressure the model 
builder desires and use the Bourdon tube 
transmission system. 
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ptor Performs Dental Job 
for Model of Tyrannosaurus 



feet of radiating surface; near the 
base is an electric “squirrel- cage*’ 
fan drawing air into the front of 
the cabinet to escape through a 
latticework top. A drip pan un- 
derneath gathers moisture pre- 
cipitated from the air in summer. 
Installation costs not much more 
than a hcQthjg system alone. 



Meta [-Cutting Tool Built 
by Shop Owner 

At a co^t p£ oi)ly about $200, a 
Colorado m a eh \ ties hop owner 
built himself a metal -cutting ma- 
chine light enough to be moved to 
any part of his shop, and saved 
himself about $3,000 under fac- 
tory prices. The cutter will slice 
through eighteen inches of metal. 
In operation, half of the cutter is 
suspended over the metal to be 
cut; the other half is above a small 
iron plate where the designs arc 
placed. The two parts are so co- 
ordinated that when the “tracer" 
part is moved over the pattern, 
the intense heat of the flame cuts 
the design in the metah 



Sc nifjt u r Suifiuan h t seen here it 'sci of tenth to the cw 

Cf-fls ima$e of Tyrannosaurus 4ft a Rapid City, £. D part 

Dentist to the monsters of "Dinosaur Park at 
Rapid City, S. D., is part of the assignment E, A. 
Sullivan drew as sculptor of the images of prehis- 
toric beasts in this strange outdoor exhibit. Here 
Mr. Sullivan is installing a set of teeth in 
the huge jaw of Tyrannosaurus Rex, one 



Home Kept Hot or Cool by fluid. 
it ' Circulated in Radiators. „ * 

Serving the dual purpose of heating the 
small home in winter and cooling it in 
summer* a radiation system just developed 
circulates a water- sodium -lactate solution 
m a “closed" circuit of small copper tub- 
ing. In winter the basement coils are 
heated by an oil burner, the solution per- 
mitting a temperature of 240 degrees 
Fahrenheit, and even higher since the 
heating system Ls under sixty pounds pres- 
sure. In summer the solution by-passes 
the heating coils and is cooled by a refrig- 
erator unit to about twenty-eight degrees 
at the refrigerator. A pump keeps it in 
circulation. The radiators are cabinets 
eighteen by thirty by eight inches, con- 
sisting of copper coil providing 100 square 



Light enough to he moved about from one job to oil- 
other , this machine l‘u£ j through eighteen-inch metal 
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Aircraft Carrier “Enterprise” Joins the Navy 



%3 
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0?!( Lai U. S. Nary photograph C 1 it / ■ 

Pert broadside view of the. United States: nuvy*s newest aircraft carrier* the $21,000,000 Enterprise y ” os 
the big vessel was placed in commission at Norfolk navy yard recently before her “shakedown cruise” 



OOOhOOO. Formally placed in commission at 
the Norfolk navy yard, the ship was or- 
dered to proceed to southern waters for 
a shakedown cruise before threading the 
Panama Canal to join the Paeiffe HeeL 



Latest recruit to the rapidly growing 
United States navy is the aircraft carrier 
“Enterprise, ” a formidable addition to the 
atr arm ot the sea forces. This gigantic 
floating airport cost ffifi government S21,- 



Alarm Wakes Drowsy Driver When Hand Relaxes Grip 

Like the “dead-man control” that halts 
the passenger train when the disabled en- 
gineer relaxes his grip, a safety device for 
the motorist sounds the horn as an alarm 
and shuts off the ignition if he dozes at the 
wheel, A met al- reinforced rubber ring is 
attached just below the steering wheel*' 
After the alarm key is turned to “on,” a 
slight pressure on the ring is required to 
keep the alarm from sounding* If the driv- 
er nods or is inattentive, springs push the 
ring away From the steering wheel and the 
alarm operates. On parking the car, the 
key is turned to "theft” and any attempt to 
move thrfear will sound the hoi n, 

y\AA iAH^%AJUL^ T" — - 

Bond That Cannot Be Severed 



Small ring is held a way from steer in 
springs, and sounds horn if driver*.*! g 



Molten Bronze Is Joined to Steel wt 

Development of a method of uniting 
bronze and other copper alloys with steel 
is announced by an Qh'p m ariiaf:ai2flirj>Tt 
Although the joint is not welded, it is so 
firm that the two metals cannot be split 
apart* The bronze is molten when applied 
to the steel* This process is being used for 
making bronze- faced rolls, machinery 
slides and other products requiring the 
strength of steel and the wearing and cor 
ro^iqfi ‘-resistant quaUUea of copper. 



Smalt b lock shows ® permanent tmJ rtf steel and 
bronze, t he bronze being molten at Umts of up plication 







RAISING RABBITS 
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Top, matJW atul rJiliffi. Bot- 

tvrn, shipment of Tffbbits re o</j fpr marlut 



hobby, but now many people are 
devoting all their time to the small 
animals* Small initial capital, the 
small amount of space required* 
and the rapid development of rab- 
bits to market size are factors that 
have stimulated! the industry. 

To get into the business you 
should first investigate marketing 
arrangements in your area. In 
some places slaughter houses that 
specialize in rabbits call for the 
live animals when they are ready. 
In other localities you arrange 
with a butcher to handle the out- 
put of your hutches. Domestic 
rabbit flesh is. a delicious, tender 
meat comparable to breast of 
chicken. 

Successful raisers estimate that 
it costs about seven cents per 
pound to raise rabbits commer- 
cially, but this figure is apt to vary de- 
pending on the price of grain. Returns to 
the raiser usually run from fourteen to 
sixteen cents per pound live weight. Al- 
though rabbits thrive in cold weather the 
biggest profits are made in southerly states 
where the mild winters permit breeding 
four times a year, Profits depend a great 



13 AISING rabbits for the market is a 
* v back-yard industry that has grown to 
million dollar proportions in the last few 
years. It is estimated that rabbit owners 
are receiving five million dollars annually 
from meat and fur. with the demand still 
going up. 

In the past raising rabbits was simply a 
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Tap, flanging up pL-it.i xfri'I c/iL r df for JrviVrsf. BottdJn, 
ijrtniJ cGmmat-ciat JViiui Zcu/anJ, wj/ /a sAor/ OLirjr ard 
/cffx. Small heads al&& nre preferred 



£i Most commercial rabbii men specialize 
in the white New Zealand rabbit." says 
D„ Monroe Green* president of the Nation- 
alTEabbii Institute. "This type has a de- 
sirable white fur and has been developed 
by scientific breeding into a fine commer- 
cial animal* It Commands a higher market 
price than do varieties that have a lower 
percentage of usable flesh. A good white 
New Zealand should have a low set body, 
deep shoulders* and short legs, neck, and 



ears. 



"One mistake beg timers are apt to make 
is La start out with poor stock. Good breed- 
ing stock costs five dollars per animal and 
up, A few superior animals can be the 
nucleus of a large and growing group of 
rabbits* Young does that show promise 
cab be held from the market and added to 
thb breeders* A good doe should be ex- 



pected to earn at least six dollars pet in 
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marketable young after all expenses every 

**i 

year. 

A doe can be bred at the age of six 
months and may be bred four times a year 
thereafter. The young are born within a 
months time and from six to eight are 
saved out of each litter. The young ani- 
mals are ready for the market at the age 
of two months, when they should weigh 
approximately four pounds. Butchers like 
all the animals to come within half a pound 
of that weight. 

Without help and with the right equip- 
ment, one man can care for about 500 
breeding does, although 
most people who are rais- 
ing rabbits keep a smaller 
number and take care of 
them as a part-time oc- 
cupation. One woman 
who started in three years 
ago with five does and 
one buck now maintains 
100 working does in back- 
yard hutches. A few hours 
work per day brings her 
a steady income of from 
forty to fifty dollars per 
month. 

lt In the first place/’ 

Green explains, lh one 
should prepare a proper 
place in which to keep 



the rabbits. The small animals 
need plenty of light and fresh air. 
They should be protected from 
heat and moisture. In the south 
the hutches may be kept under a 
simple roof but in the east and 
north the lower half of the walls 
of the rabbit house should be 
boarded in/leaving the -upper part 
of the walls open except for can- 
vas curtains that can be dropped 
during rain and storms. The ani- 
mals need a protective roof even 
during the summer because their 
fur coats shouldn’t be exposed to 
hot sun. In hot weather a sprin- 
kling system on top of the roof 
will help lower the temperature 
under it. A dirt or concrete floor 
under the hutches is best. 

l 'The individual hutches should 
have ten square feet of floor space. 
Standard dimensions are four feet 
long, two and a half feet wide, and two feet 
high. The top, back, and ends should be 
built of boards if you live in a section hav- 
ing a cold wunter climate, tvhile if the cli- 
mate is mild the top and back may consist 
of one-inch wire netting, allowing better 
circulation of air. The floor of the hutch 
should consist of five-eighths-inch mesh 
metal hardware cloth or netting, so that 
droppings can fall to the floor and be swept 
away. Consistent and complete sanitation 
is of the first importance. The hutches 
should be suspended about four feet above 
the ground by supports extending down 




r ap, fitting galvanized iron deeding racb with chapped atfalfa hay. 
Bottom, part af large rahhifry near Los Angeles 
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from the roof /as a protection 
from other animals. When 
eight or ten weeks old young 
animals have to be placed in 
individual hutches to pre- 
vent them from fighting. 

+ *A two- compartment 
hutch, ^aves time in feeding, 
Tfie two iiiH-si^e compart- 
plenty are divided by a wire- 
mesh feeding rack into which 
hay and other greens may- 
be? placed, permitting both 
rabbits to reach the same 
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food supply. A trough be- 
low the rack is provided as a 
place for hard foods. Nest 
boxes in which the does may 
raise their litters should be 
eighteen inches long, twelve 
inches wide, and thirteen 
inches high* A round door 
at one end should be seven 
inches in diameter, raised 
five inches from the bottom 
of the box* That will keep 
the young from climbing out 
until they can take care of 
t h e nisei v es, Th e nest box 
should be roofed in cold 
weather and both the top 
and the bottom should be 
(Continued to page 125A1 
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Contact “ Mike ” on Violin 



to pump the drain partly clear. Then thi 
.solution is placed in the container and in 
t reduced through a hose, sealed airtight i< 
prevent escape of fumes or solution. 



Helps. Deaf Player 



Necktie Chosen from Wall Rack 
without Disturbing Others \ 

rn J 

Two rows 1 of 
slanting hooks 
hold neckties on a 
wall rack so ar- 
ranged that the 

desired tie can be || ji j JR 

chosen by looking 
at the material !L; 
spanning the cen- 
ter of the rack. 

Then the tie is 
pulled from the 
rack without dis- 
turbingany others. 



Ten Million Volts of Lightning 
Cost Twenty Cents on Meter 

Lightning does strike twice in the same 
place — in fact, it strikes five to ten times 
in a fraction of a second, one stroke on top 
of another. If you were charged for a sin- 



Wire from contact microphone on tfiolin corr^i sounj 
through amplifier £<n deaf person's earphones 



Deaf persons gam new enjoyment and 
greater skill in playing musical instru- 
ments by the aid of a contact microphone 
w hich reproduces the vibrations of any in- 
strument to which it is attached — violin, 
guitar, piano, and even the winds — trum- 
pet and clarinet* The unit is connected to 
the instrument, and the sound is fed 
through a small amplifier to the earphones 
or bone conductor. The entire musical 
range is reproduced without distortion or 
annoying peaks. 



Suction Pump for Clogged Drain 
Injects Chemicals by Hose 

Strong solventi*J 
* can he used 1ft' 
0 clear out clogged j 

, ifejp* drain pipes with- 

* *. rf a out danger of hand . 

burns or inhala-r 
" jl J, tion of fumes, bv^t 

means of a suction^ 

\ pump just devel- v 
oped. It Ls first ft 

L . ~ — 7 — ^ i/sed inechhhicallj 



Half-mitUon-Volt lightning stroke is seen at top 
flash occurs on pole <3S arrester grounds halt 








CsI/\AA)s UL ^ 1 ^ 



* % 




glo stroke on your house electric 
- bill, the meter would show you 
jihad bought about twenty cents’ 
iQvorth. And the energy from that 
^ stroke would be that of a thirty- 
pound shell fired from a gun with 
\ a muzzle velocity of 2,200 feet per 
f second! These are some of the in- 
i' te resting facts developed by sd- 
; enlists “playing” with lightning, 
C^The other day Wes ting house en- 
J gineers shot fman-made bolt 
\ from a half-million- volt lightning 
5 generator into a wooden pole, and 
another bolt into a transmission 
line illuminating a toy house in a 
display. The pole exploded into 
splinters. The lights in the house 
went out. Then the engineers put 
a lightning arrester on the line 
and repeated the demonstration: 
the lights didn't even flicker, for 
the lightning flowed off to the 
ground through, the arrester. To 
huild up the 500,000- volt artificial 
lightning, a rectifier stepped up 
the ordinary 110- volt supply to 
100.000 volts and changed it to di- 
rect current. Then the rectifier 
charged five condensers in paral- 
lel, shooting 100,000 volts into 
each set of aluminum foil plates, 
and thence the electricity ema- 
nated in series so that the entire 
500,000- volt force formed a small 
length of actual lightning. With 
•the aid of a special camera, the 
scientists have found that natural 
lightning strokes are only about 
ifour inches in diameter. 



Healing Ray Focuses Power 

on Afflicted Portion of Body Us 



Extension tithe f ram short-wave therapy rttachine foeuxex 
in g rays on patient's neck without affecting other parts of 



Ability to train the healing power of shortAvaves 
on the specific organ or part of the body a fleeted 
by disease is claimed for a machine used by a noted 
Paris physician. Thus the treatment can be applied 
without affecting other organs. If his findings are 
accepted by the medical profession generally they 
may increase vastly the use of the healing rays* 



Winter Garden’ Shelf Hung without Marring Woodwork 

^ TS Without using screws or nails and with- 

/ h 4 out marring the woodwork, a portable 

^ an -■■■ .j| * ' i “winter garden” shelf can be fastened 

r . quickly and simply to any window sill. 
Sri J fi Tiie shelf is nine inches wide and either 

I jf jf * T eights vn or twenty- eight inches long, made 

■" ft aBb ^ -of i hive-ply birch enameled in various 

i colors with a chromium guard rail. It does 

nut interfere with operation of the window. 



Shelf far patted plaftts, p}ith r its c 
attached to mindoi^filt without $ 
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Movies Travel to Town in a Trailer Theater 




PROJECTION 1 ROOM 



St&FSh 



SMAU STAGE 



Mfjoi'c is u phantom drawing of the traveling 
theater. Left, interior view looking forward to 
ofui tiny Atage, and out Aide appearance 



date movies against a rolling screen, 
power lines are not handy, the plant Of 
furnish its own 110-volt Current. Electr 
fans ha mo been installed. 



* 0 ft V B wtuw * 



Television in Natural Colors 



Traveling from town to town through- 
out the northwest, a trailer theater is 
bringing talking movies to communities 
lacking theaters of their own. This mobile 
movie house is fifty -five feet long and 
comfortably seats sixty persons in bus- 
style chairs, which are permanently fixed, 
A small stage over the front wheels per- 
mits vaudeville or lectures, and two pro- 
jectors in a fireproof booth show up-to- 



Natural color television images may be 
produced by a system on which a patent . 
has been issued. The method relies on su- 
perposition of primary colored images to 
achieve the desired effect. Color filters and 
suitable lenses break up the scene to be 
televised to produce one image for each of 
the basic colors. These images are then 
directed at a special scanning disk to be 
converted into electrical signals for radio 

^fy s'~'J f ' 
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Dog Has Private Entrance 
in Lower Panel of Door 



-transmission. At the receiving end, the 
signals are converted into light signals in a 
similar manner, except that the process 
takes place in reverse. Separate primary 
tfolor images are then combined to produce 
the colored image. The method employs a 
mechanical scanning disk, no longer in 
general television use because of serious 
m ech an i ca 1 _d i ffieu It ies . 



Metal Miter Box for Home Shop 
; Set Quickly for Any Angle 

Its index plate marked for cutting angles 
from zero in fifty degrees, a metal frame 

miter box is of- 
fered the home 
Rir|| workshop o w n e r * 

W The box can be 

, '~j'T ; set quickly for any 

jfip angle of cut. Its 

^ back is cut 



away 
so that the work 
be held easily 



can 

while sawing, and the adjustable bench 
slops hold the box in position on the work* 
bench when the box is being used* 



This dog daesn*t have to bark or scratch the door to ~ 
get in* He has his own doubie-hinged entrance 

•f 

There is a strictly private entrance foi^ 
the pup at Tod nviatt^ b nmF> ‘ n Burban k. 
Calif. In the* fc l5wEr^panel of the screen r 
■ftixir has been fitted a small door for 
the dog. kept shut by a coil spring and 
equipped with double-acting hinge. Noise- 
less, it lets the dog come and go without 
the bother of opening the main door. 



Grinder Mounted on Fender 
Is Powered by Car Engine 

With his grinder mounted on a plank 
bolted to the fender of his automobile, a 
Nebraskan travels from town to town 

vha rpen i ng sh ea i ■ s and k n i v e s. Th e va r i ou s 
emery wheels take their power from a belt 
connected .-with 4he fan bcltjehafL 



Wooden Duck’s Wings Move 
When the Wind Blows 

When the wind blows, a wooden duck, 
mounted atop a pole in Tujpa, Okla flaps 
its wings in real- 
istic manner. The j ^ 
duck’s body and 
head are carved 
from a single piece 

of wood and paint- A -w 

ed. Mounted on I I 

an eccentric axle 

which permits them to rise and fall and to 
move back and forth, the wings actually 
move in a flying motion closely approx H 
mating Ihejight of a real duck. TTyVF # J 



Sharpcnrnf; toots and knives with grinder run by belt 
connected fo ftrrt hett shaft of uutornobile 



THRILL HUNTERS 




Scene in d National Broadcofttng compnnj 1 studio, with the audtence listening while on orchestra 
puts a program on the air. Thousands upon thousands of people attend radio performances daily 



PART II 



id* 

? X 



\S^HEN radio was in its early days, the 
idea of a comic .strip of the ajr. 4 ten- 
minute skit, based on the lives of two char- 
acters and broadcast every night at the 
same time* was developed through a Chi- 
^ cago station. 

1 It w r as desired to pattern the series after 

' J the newspaper feature, "The Gumps.” Two 
ij Hh^bi’s were commissioned to 

work up the idea. One of the team con- 
fessed he knew nothing of the ups -a run- 
downs of married life and suggested a pro- 
gram built around two Negro characters. 
The station manager agreed and in Janu- 
ary, 1026, Freeman F. Gosden and Charles 
J> Correll made their bows as radio actors. 
That was the beginning of the radio serials. 

Today* the air lanes are Hlled with con- 
tinued Stories. There are daily capsules of 

% i 4 Wo hi 






romance, rnyi^ry, comedy and adventure; 
serials about mil fried -dduples, lov- 

ers, detectives, rustics* newspaper report-?' 
ers T stage and screen Hf£*thei foreign 
legion, aviation, the circus — ^irHially every; 
romantic locale and exciting occupation 
has boon exploited in radio continuities. 

Despite the mushroom growth of the 
strips, Gosden and Correll, as Amos 'n 
Andy, are still doing business. More than 
3.200,000 radio sets are tuned to their pro- 
gram wave length each day they are on the 
air, a recent survey shows. As they broad-* 
cast Five nights a week this means a week^ 
ly audience of 16,000,000 sets. No program 
series has ever before garnered so many 
listening ears. Theiy years of microphone 
service have heen highlighted with the 
portrayal of more than 190 different char* 
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Tap y cast of *‘Caroi Kennedy's Roman**.” Bottom, 
Cor ret! anti Gosden holding A mos 'n' A ndy scripts 

aeters* Not until a year or so ago did any- 
one appear with them on their show. 

Gosden and Cor re 11 started out as Sam 
'rv Henry, For a week or two they devoted 
their afternoons to the job and then, for 
almost two years* the sketches were writ- 
ten one hour before the broadcast* Fre- 
quently they would repair to a room ad- 
joining their studio at 9:30 o'clock and 
twenty minutes later would emerge with 
a 1.500- word script. Their late morning 
and early afternoon hours are now given 
over to preparation of their material, 
When the task is finished* two copies are 
made, one being sent to Washington to be 
copyrighted and one is placed in the hies. 
In their office are bound volumes contain- 
ing every word they have written. 

Amos n’ Andy broadcast alone, without 
audience. They permit no one in their 
studio or to watch them from the outside* 

Where do radio scripts originate? The 
big successes have come out of the imagi- 
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radio director q{ a sc«>( rehearsal. Right, cost of Myrf '/i r Marge mokes last-minute 

change in scripts under direction of Stuart Hotpkins t producer ot the jeriW 



nations of persons who have had little or 
no formal training. The fifteen-minute 
programs have baffled famous dramatists 
and ficti oncers and yet, aviators, college 
boys, housewives, and retired troupers 
have been successful in creating tittle 
worlds of mythical characters who have 
become real personal i ties to millions, 

Chester Lauck and Norris Cod, pro- 
nounced Lum and Abner, were corporals 
in the ranks of business hi Mena, Ark P , be- 
fore they started in radio. Lum was man- 
ager of a motorcar finance company and 
Abner secretary of a wholesale grocery 
company. On a special program given by 
a luncheon club over the radio, the pair 
gave a skit in which they mimicked some 
of the homo folks with whom they were 
doing business. After that, they were 
spoiled for any other work. 

Myrt V Marge are classical examples of 
fictional people who have followed almost 
entirely the personal adventures of real 
ones. During the depths of the depression. 
Myrtle Vail was living in Chicago as a 
housewife w r hile her daughter, Donna, was 
dancing in a night club. She tried her hand 
at writing a script based on her experi- 
ences in the theater. She sold the idea to a 
large company and then began weaving 
her experience a.s a stock, vaudeville, and 
musical comedy player into the radio se- 
ries of ^mother and daughter seeking suc- 
cess in the theatrical world. 



Many famous characters of the air lanes 
have never lived at all. Carol Kennedy is 
a composite creation, a fusion of many 
wealthy society girl types observed by 
Marie Blizzard during her many years of 
reporting. Big Sister was the outgrowth 
of a remark made by the late Arthur Bris- 
bane to Lilian La u forty. The columnist 
admired Mrs. Lauferty’s mother, a Boston 
social worker, and remarked: “With a 

mother like yours, you ought to be able 
to Big Sister the world," 

An ex -schoolteacher, Irna Phillips, 
writes three five-times -a -week scripts at 
once, a job requiring approximately nine 
hours of dictation daily and netting over 
two million words a year. 

Once h character or group of characters 
arc born, a plot is created around it or 
them. The general plan is to have the 
story reach a high pitch of excitement at 
the end of the week so the audience's in- 
terest will carry over to the week follow- 
ing, The serials must be planned several 
weeks ahead. However, as soon as the 
characters become set in their creators" 
minds the stories almost write themselves. 
Some character injected into a script for a 
few words sometimes provides material 
for Iwo or three months’ adventure. With 
a thousand complicated details of plot and 
character on their hands, the radio crea- 
tors must be very particular about keeping 
an accurate record of what has happened. 
I 
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If they do not, listeners 
lose faith and Interest. 
Some keep full biogra- 
phies of every one who 
has ever appeared in a 
script and have a com- 
plete map of where the 
action takes place. 

Because the audience is 
alert to “boners / 5 the 
program make rs spend 
considerable time in re- 
search when they are 
dealing with specialized 
professions and types. A 
program depicting a doc- 
tor's life necessitated the 
radio creator spending 
several days a week at a 
hospital, taking notes on 
the routine and talking to 
nurses and doctors. 
Several weeks before a 
radio serial takes the air 
lanes, it is cast. It's an 
important task because 
more than half a shows 
reality depends upon 
finding good characters. 
They are the ones who 



Toft, turn and Ahner an the air . Center, Michael Raffetta, > - < ■ i 

r"n u One Man’s Family** Bottom, Director Charles Martin and a cast of 
radio actors Caught in a tense scene 

Uc 



bring the warmth of the 
human voice to the writ- 
ten line and the little 
tricks of speech that es- 
tablish the personality. 

Many auditions are 
held to find the right 
voice, the right face, the 
right personality. In the 
case of Arlene Blackburn, 
who was selected after 
many auditions for the 
role of Pretty Kitty Kelly, 
an Irish girl with amne- 
sia, even hair counted. 
Her auburn tresses were 
one of the main reasons 
for her being selected for 
the role. 

Over the air, the script 
must sound as natural 
and unhurried as life. To 
obtain this effect, the 
script must be rehearsed 
carefully and limed t.o a 
split second. This in- 
volves exceptionally good 
cutting and skillful direc- 
tion. The producer and 
script man must work 
hand in hand. A director 
will ask the writer about 
a cut, making certain no 
necessary pivotal points 
or clues are omitted for 

t Continued to p n rrc 1 16AI 
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Whirling Molds for Metal 
Make Strong Aufo Parts 



* 



moderately. By this means, the loose ash 
is restrained until it forms into a solid 
clinker. The action eliminates formation 
of "coke" trees by creating better combus- 
tion, The device also acts as a counter- 
balance should the fuel bed become too 
thin during stoker operation, which might 
develop a tendency to blow out degenerat- 
ed ash. The apparatus shuts down the air 
supply and slowly starts to rebalance it, 

ica-7 



Airplane Speed Indicator on Car 



a 



Promotes Fuel Economy 



Motorists who govern their driving rate 
on long trips by the air speed instead of 
ground speed may better their fuel con- 
sumption by two miles per gallon. This 
can be done by using art airplane-type 
speed indicator, with the pitot tube on the 
radiator or any convenient position and 
the dial on the instrument board. When 
driving into a head wind, the air speed may 
gistor much higher than the ground 
^peed. By driving constantly at an air- 
speed reading of fifty-five miles an hour, 
the tourist can take advantage of tail 
winds that may boost the actual mileage 
rate on the speedometer; and on encoun- 
Molds that spin at 600 to BOO revolutions*^ tering head winds he merely keeps to the 
per minute are being used to cast stronger _ fifty- five mile air speed and avoids part of 
steel parts for the automobile industry. the fuel waste n bucking a high wind at 
The centrifugal casting turns out a light hi-Ji spL-qd- 
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weight product and is economical, since 
the metal is brought directly from inciting 
pot to mold while forging requires the 
metal to be heated three or four linns. 
Extra strong gear blanks, free from blow 
holes and shrinks are produced in three 
minutes in the whirling mold. 
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Tty AA” Trouble Cured 
by Control of Fire 



Constantly "feeling" the fire ant; balanc- 
ing air delivery, a simplified mechanism is 
designed to control "fly ash** at its source-- 
in stokers. Measuring twelve by nine by \ 
six inches* it does not permit a sudden 
blast of air when the fan starts, but holds 
it in check until the fuel bed has reached 
a proper density. After the fuel bod has 
been established, the air is further retard- 
ed and slowly admitted to the fire so that 
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to the airplane-type air xpeed indicator 
mounted un front at aatamobite 
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Toy Airplane Performs Stunts 

/w/m Mir *3* IQ <y\ J 0 * 0. 



The entire family has 
tun u>ith this 
v t tp fi t plane which 
spirals, stalls and 
climbs and Soaps 
around the weighted 
aluminum pylon. No- 
tice the control box 
in “'dad’s" hands. 
Below, a clateup; 
the motor counter- 
balances the plane 
when in flight 



By vaHffngrfs speed llfrough'a rheostat 

button, a toy airplane can be made to loop- 
Ihe-loop, spiral, stall or zoom around an 
aluminum pylon. The ‘Tadioplane" whirls 
in a full circle and maneuvers up and down 
* approximately 100 degrees. Chromium- 
plated tubing which connects motor and 
plane through a universal joint houses a 
flexible drive wire, Ibe motor being mount- 
ed as a counterbalance to the plane. 



ies Colors of Motorized Cavalry Troop 

There's plenty of power if less romance 
\ in the mechanical cavalry troops. When 

Wf cavalry meant soldiers on horseback, the 

color guard was a dashing display of 
* horsemen; today the national and First 

. — \ “Cavalry regimental colors fly from staffs 

-j- * - — __ — Attached to an armored 

\ V E car, and their escort is a 

; | ^pap; of motorcyclists rid- 
HflL ^ 1 ing behind submachine 

HHL ill \ guns. 



Armorfed'Car 



d Nam es and addresses of 
manufacturers and deal- 
ers in articles described 
in this magazine will be 
furnished by our Bureau 
of Information upon re- 
quest accompanied by 



Machine gunrtem on mofoirc^eles escort car carrying regimental colors /fitamp0fi envelope. 
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Wind-Tunnel Test Ends Ter il 
of F ire as Plane Dumps Ga 



into almost 

powder. Its industrial use 
will be in manufacturing 
finer face powder at low 
cost, mineral fillers for 
writing paper, fine insect 
and fungicide powder, 
paint and rubber pig- 
ments and powder for 
manufacturing plastics. 



Pedal Lifts Cutter 
of Lawn Mower 
to Avoid Rocks 

Controlled by the oper- 
a tor's feet, a ‘"floating^ 
type cutter on a powei* 
lawn mower can be raised 
to avoid rocks and sim** 
lar obstructions. The 
^fiower is. -vyn on the 
campus oF Kansas State 
College. Its cutters are 
the whirling suet ion- 
blade type, operating at 
speeds from 1,800 to 5 ,.000 
revolutions per minute. 
It has three forward an if 
one reverse speeds, those 
forward ranging from one 
to live miles per hour; 
The 'Six .and one-half 
horsepower motor uses a 
half gallon of gasoline per 
h our, and cuts an a ■. ■ \ • e 
every forty minutes. Old 
auto parts were used to 
build the mower. Its 
frame is welded. 



As dump valve releases gasoline in ait b \ <i \ ? fro.ii n incF-tuirnfi WoiD^, 
m«n of right f put ft 5 it off with sparks from long poU 



Dumping gasoline to lighten the load of a plane in flight 
has always been a hazardous operation, but safety engineers 
of the U» S. Bureau of Air Comtperee believe they, have 
found a way to eliminate the fire peril. They used the giant 
wind tunnel of the Bureau of Standards to simulate flight 
conditions. Releasing a gasoline dump valve over a blast of 
air from the wind-tunnel blower, they lit the volatile gas 
with sparks from a rod. But as soon as the rod was with- 
drawn the rush of air blew out the flames. The engineers 
theorized that if gasoline can be dumped directly into the 
slipstream of the propellers, without striking any of the 
plane's surfaces, the air will prevent or pv& 4 >iit any fire. 



Air- Jet Pulverizing Chamber ^ 
Grinds J?owder Superfjne ^ 

Multiple jets oGair of superheated stear^ 
shot into the walls of a pancake-shaped 
chamber supply the force of a pulverizing 
machine that grinds particles, economicTtb^ 

, ly h to a size corresponding to 2,500 theo- " 
v ret Leal mesh, or five microns — about twcL 
W ten -thousandths of an inch. Particles one-> 

* eighth inch in diameter are placed in the T 
% unit and the jets, at pressures of 100 to^J 
V 500 pounds per square inch, cause the ma>-, 

* terial to whirl and grind Itself bv impact 






OEAM-POWER tubes now play an im- 
^ portant part in the successful operation 
of modern high -gain amplifiers designed 
for use in homes, restaurants, hotels, 
schools and churches. With high -power 
sensitive tubes of this description, radio 
engineers can now de- 
sign neat and compact 
amplifiers that no longer 
need be concealed un- 
der the platform, behind 
drapes and similar in- 
accessible places, invit- 
ing careless regulation 
of reproduction. 

Although this portable 
amplifier is only 15 in. 
long, 814 in. deep and 
10% in high, it has an 
undistorted power out- 



put of 25 watts, and 
weighs only 28% lbs. 
All controls are illumi- 
nated and protected by 
a covered compartment. 
Dual tone controls for 
treble and bass may be 
mixed or operated in- 
dependently, The input 
circuits provide two 
high -impedance chan neb for crystal, dy- 
namic, velocity or static microphones, and 
one phonograph pickup channel for a crys- 
tal or magnetic pickup. All three circuits 
may be “mixed” or blended as desired. 
This blending provides for adjusting the 
gain of each input so that musical baek« 
grounds can be controlled properly. 

This self-contained unit employs 3 type- 
GJ7, 1, GC5, l t 5Z3 and 2 type-GL6-G beam- 
power tubes in an inverse feedback circuit 
which is claimed to insure ^distortionless 1 ^ 
operation at full output and to reduce tube 
failures to a minimum because they are 
operated considerably below the maxi- 
mum current and voltage ratings. The hum 
level is 74,5 db below maximum output. 
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Above, photo of the completed crystal suf 
tiu'iiCiFt serves as a faundotian urtrf for a 
l-fubt battery-operated broadcast receiv- 
er, and a ifanrl Tfcprf-mai'f ?ef 



r r i HESE simple progres- 
A sive receivers have 
been designed especially 
for the beginner. The first 
to be described is a crys- 
tal set that costs less than 
two dollars to build and 
can be assembled by any 
novice in an hour or so. 
Usually in progressing 
from one set to another 
there are quite a few 
parts wasted. This is 
avoided by careful design so that the be- 
ginner can start with the crystal set, then, 
by adding a few parts build a 1-tuhe 
broadcast-band receiver; and finally, a 
very efficient short-wave set. Only one 
part is lost in the series, namely, the 
twelve-cent crystal detector. 

Complete construction details for the 
crystal receiver are clearly shown in Figs. 
1, 1-A and UB. The antenna coil is of the 
type used in midget a.c.-d.c. broadcast re- 
ceivers and its primary (smallest) coil is 
variable by sliding it up and down over 
the secondary on the coil form. This per- 
mits adjustment for maximum selectivity 
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consistent with good signal 
strength. The wiring is done with 
No. IS hookup wire with push- 
back insulation. Most of the wir- 
ing is above the baseboard except 
a short lead which conn eel-? the 
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rotor (movable plates) of the va- 
riable condenser to the headphone 
jack terminal on the underside. 
The rotor plates of the condenser 
are common with, the 
metal frame, therefore 
this connection is made 
at the short machine 
screw that holds the con- 
denser frame to the base- 
hoard, The stator (sta- 
tionary section) has ;m 
Insulated terminal lug on 
each side of the cotidens- 
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Sectional Cabinet Relay Racks for Amateurs 






COMPLETED RACK 
FRONT V&EW 



ATOW you can build that new transmit- 
ter, amplifier or receiver in a neat 
black-crackle finished metal rack or cab- 
inet of standard dimensions and obtain a 
compact commercial appearance hereto- 
fore only possible for those fortunate 
enough to have access to a well-equipped 
machine shop, 

A screwdriver is the only tool necessary 
for assembling the sectional rack illustrat- 
ed, The outstanding feature of a rack of 
this description is that the builder can 
assemble a complete rack starting from 
3% in. high and progressing in height in 
multiples of 1% in. until the desired height 
is attained. Additional sections are avail- 
able for adding at any time* 

The foundation unit consists of a strong- 
ly built base 20 % by 15% by 2% in. on 
which the side sections arc mounted, and 
a formed top cover 19% by 14"ic by % in. 
The side- wall sections are 14% in. deep 
with front and back flanges, drilled and tapped for 10-32 
screws to fit both W.EL and amateur-type notched rack pan- 
els. All side sections are louvered for ventilation and are 
available in various heights to fit standard rack panels. .Back 
dust covers inclose the cabinet and arc made of perforated 
sheet steel with re-enforced edges, for additional ventila- 
tion. The Bud -type method of side -wall and panel as- 
sembly is clearly shown in the lower photos. A ogle -iron 
brackets hold the sections rigidly and are drilled with screw 
holes placed to match those in the side walls. 

(Continued to puffc I 36 A> 
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Right, simple microphone mixer unit 
provides for an "mike"; permit 

complete mixing of voices P-r instru- 
ments without adjusting the amplifier 
itself. Circuit diagram with parts Val- 
ues appears in L‘ig. A ; photos B and 
C show top and bottom views of as- 
sembly trt metal beJT 6 by by l ^ in. 
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Left, portable electric shear for 
metal worker; ruts all types of 
sheet metal up to IB or IS gauge; 
apercit ex on a.c * or d , 4 - Below, 
Variable resistor used to extend 
range of experimenter's ion?- 
reding i?p|frfi(fer 
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home and industrial applications. Adjust- 
able frequency control provides for the 
operation of electric clock motors and tim- 
ing equipment, in d,e. districts* 



Designed to aid the amateur to obtain 
accurate control of loading and excitation 
in the final stages of a transmitter, these 
swinging-link coils provide an independ- 
ent link and. base assembly which permits 
-panel control of coupling* This 
makes it unnecessary to resort to 
makeshift means of control as is necessary 
with ordinary link-coupled systems. Fig, 1 
shows a circuit using the swinging-link 
assembly and a B and W type antenna- 
matching coil, to obtain maximum trans- 
of energy to the antenna. 



Changes D.C. to A*C* 

This polarity 
changer converts 
a given voltage of 
direct current to 
the same voltage 
alternating cur- 
rent. For example, 
* if your house-lighting supply is 110 volts 
d*c,, you can plug in this unit and obtain 
110 volts a*c* for the operation of standard 
receivers and other electrical appti- 
designed for operation on alternate 
current. They are available in three 
^4350-watt models suitable for different 



Push - Button Radio - 1 Monograph 

Now you can play your favorite phono- 
graph records through a high-quality am- 
plifier and have the kind of music you 
desire at any time, or, with this versatile 
instrument you also have a 2- band 6-tube 
superheterodyne radio receiver with push- 
button tuning. The receiver covers the 
range from 16 to 54 meters for important 
short-wave stations, and 175 to 550 meters 
for standard broadcast programs. This 
combination unit operates on 110-volt 
60-cycle supply line. 



NEXT MONTH — How to Build un Inexpensive Battery-Operated Electric Fence 
Controller. This unit operates up to 5 miles of single-wire fence and is easily as- 
sembled from ordinary radio parts. Also Part II of the article, Low-Cost Receivers 
for Beginners. Completing construction of three progressive sets 



V 

ft 



fj Blueprints covering radio construction 
articles in past issues are available for 25 
cents each: original material lists and ad- 
ditional information can be obtained from 
our Radio Department without charge 
upon receipt of postage* 
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By GEORGE B. HARRAN 



T fERE’S a way to make decorative iron 
railings right in your home shop 
without the use of a welding torch. The 
railings can be made any practical shape 
or length with very little time and work. 
Fig, 1 shows an example of what you can 
do. Fig, 2 gives the essential details, the 
dimensions being only approximate, of 
course. You won’t have any trouble get- 
ting the materials for they are standard 
sizes of ornamental -iron stock. 

The first thing to do 
is make a full-size lay- 
out of the profile of the 
steps and the design of 
the railing as in Fig. 3. 

Then you measure and 
cut all the upright mem- 
bers with both ends 
square. Allow 2 1 A to 3 
in, on each upright for 
setting in the concrete 
as in Fig, 2, Drill a hole 
for a ] ,4 -in. No. 20 thread 
in one end of each up- 
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right to a depth of l 1 1 
in. After tapping, de- 
termine the angle of the 
inclined top rail and cut 
the tapped end of each 
upright to fit. Make a 
wooden angle gauge 
from your full-size lay- 
out and use it as in Fig, 4. 

Now you bend the top rail to shape, pro- 
ceeding with the bends as in Fig, 5, Again 
you have to resort to the full-size layout 
to get the spacing for the holes to be drilled 
for screws joining the rail to the uprights. 
Fig. 6. Notice that holes for the- screws 
through the inclined section of the rail 
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er ends of the uprights. These holes should 
be large enough so that you can move the 
uprights slightly to line them up. Set up 
the assembly on the steps, brace it to hold 
the parts plumb and in line and pour a 
rich cement mixture around the lower end 
of each upright, troweling it level with the 
surface of the step. Molten lead also can 
be used if you have the melting ladle and 
other necessary equipment. To finish up, 
apply a coat of tinner's red lead, follow 
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Although the three designs- de- 
tailed are typical of the com- 
mon styles, yrju Curt Vary them 
opnsiderabty to $pif special re- 
quirements. The material is 
easily cur and bent to lit in 
with almost any ornamental 
design you may have in mind 
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must be drilled and countersunk at an an- 
gle. File off any burrs or other irregulari- 
ties that might interfere with a close fit of 
the parts. Grind the threads off the end of 
each screw as in Fig, 7 so that it w r Hl start 
easily in those holes which are tapped at 
an angle. Mix a small quantity of iron 
cement and apply it to the joint between 
the upright and the rail. Then drive the 
screws home. 

With all this done you next chip holes in 
the brick or concrete steps to take the low- 



with a coat of aluminum paint and finally 
with a coat of black or colored enamel. 
This finishes a railing of the type shown 
in Figs. 1 and 2. In Fig. 7 the construction 
is the same except that you use both a top 
and bottom rail. Fig. 8 details a simplified 
type of railing designed for wooden steps. 



{[Keep a garden notebook and jot down 
variety of seeds planted, date of planting 
and first appearance of flowers; this infor- 
mation serves as a guide to future planting. 
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Carrier Transports Boat Safely on Top of Car 




Taking your boat along is no trick at all with strips of sponge rubber to prevent 

If you spend a few minutes time to make marring the finish. Cradles cut to the con- 

tJhis carrier, which fit. 1 ? on the top of your tour of the boat bottom can be attached 

car. As you see, it’s a very simple affair directly to the carrier frame with bolts, 

joined together with heavy screws for The cradles should be padded and fitted 

maximum strength, and is capable of car- with adjustable straps of heavy webbing 

rying boats, kayaks and canoes up to 300 to hold the boat in position. Rods and 

lbs, in weight. The carrier is supported at turn buckles are used to hold the carrier in 

the corners by curved feet, which are cut place, these being cut to lengths to suit the 

to the contour of the ear top and padded car. — William D. Jackson, Knox, Ind. 



This Self-Adjusting Sanding Block Assures Square Edges 



To sand the edges of hoards squarely 
and rapidly, one craftsman uses this un- 
usual block. It consists of a 3 by 8-in. 
piece of wood to which is nailed a 2-in, 
strip of wood at right angles to one side* 
At the opposite side another piece of stock, 
cut to the shape shown, is pivoted to swing 
freely, The block is placed on the edge of 
the board to be sanded and the pivoted 
piece is pressed in against the side where 
it is held with the thumb as the hand grips 
the block in the manner indicated. The 
pivot block presents little friction to the 
work and keeps the sandcr from tipping so 
that the edge will be smoothed square. 



®You will find that two thin coats of shel- 
lac give a hardw ? ood floor a much better 
Finish than one thick coat; the first one 
must be dried thoroughly before the sec- 
ond is applied. 




This Sanding block nut omcitcca/fy adjust a itself no 
the abrasive surface, rides igtiare With the mark 
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Soap Shaver from Bottle Caps 
Attaches to Wash Boiler 




BOTTLE 



tnsee 






soap over the edges of the 
cops shaves off smalt pieces 



This simple soap shaver can be made 
from wood blocks of the approximate size 
indicated and three or four bottle caps. 
The blocks are nailed together with a 
spacer between them providing legs to slip 
over the side of a wash boiler. When a bar 
of laundry soap is drawn over the edges 
of the caps, shavings fall inlo the water. 



Combination Pennant and Light 
for a Sailboat 

This combination pennant fly and mast 
light for sailboats consists of a number of 
easily obtained units. The light is merely 
a gasoline sediment bowl from an old car. 
The excess connections are removed with 
a hack saw, and a miniature bayonet or 




Boot light assembled easily from the rajoime 
sediment bow/ of on old car 



screw socket of the type used on some ears 
and many radios is attached. As the bulb 
is easily accessible and as il is waterproof, 
this light may be adapted to many other 
uses. The Jly is made of any light metal 
and is attached to the mast as an assembly 
by using the hinge fastening taken from a 
lavatory cover. 

— M. L* Hannon, South Bend, Ind. 



Simple Electric Motor Is Built 
from Scrap Parts 

Just to show your friends how simple it 
is to build a small electric motor that runs, 
in less than an hour, try this one. Nail to™ 
gether two pieces of wood to serve as a 
frame. The rotating part t or armature* 
consists of a nail serving as a vertical shaft, 
its pointed lower end resting in a punch 
mark in a small plate which is screwed to 
the base. Its upper end, from which the 
nail head is removed, passes through a 
hole drilled in a supporting strip. On the 
shaft is fitted a hardwood disk, such as a 
section of broom handle, drilled in the 
exact center to fit on the shaft snugly. Six 




Changing the position of the mit on the armature 
varies the speed or reverses the motor 

nails arc driven into the disk to exactly 
the same depth and so that their heads will 
be equidistant. On the lower end of the 
shaft a hexagon nut is soldered, and a strip 
of tin, the moving arm, is carefully adjust- 
ed so that it contacts a smaller stationary 
piece only when one of the corners of the 
nut pushes it. The moving arm must 
spring free from the stationary piece when 
the corner of the nut recedes* but it must 
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not contact the flat faces of the nut. By 
experimenting with the position of the nut 
relative to the position of the nails on the 
armature, the speed can be varied and the 
direction of rotation changed. The nails 
on the armature rotate past a small mag- 
net made by winding about a 10— ft. length 
of No. 22 insulated magnet wire on a nail 
driven into the side member as shown. 
One end of the wire is connected to the 
moving arm and the other to the source of 
current, which may be a transformer or 
two dry cells. The other side of the cur- 
rent supply goes to the stationary contact. 
In use, the current through the magnet at- 
tracts the nearest nail on the armature. 
When this nail comes opposite the magnet 
the current is off, and momentum forces 
the nail on past the magnet. Then the nut 
on the shaft causes the moving arm to 
contact the stationary piece, allowing cur- 
rent to flow again, which attracts the next 
nail toward the magnet, and so on. Varia- 
tions of the design, using as many nails as 
the nut has faces, may be made. A really 
fast motor consists of two square nuts with 
eight armature nails, or two hexagon nuts 
with twelve armature nails. 

— C. E. Packer, Chicago. 



Saw Converted into Disk Sander 

A circular saw can be converted into an 
efficient sander by substituting a sanding 
disk for the blade. When turned on a lathe 
and faced with sandpaper, 3 4-in. plywood 
provides a good disk. It is best mounted 
so that the abrasive is on the side away 
from the bearings, a dado saw insert being 
vised in the table to allow clearance for the 
disk,- — H. R. Heydorf, Missoula, Mont, 




A plywood sanding dish substituted tor the blade 
on your circular few ce/merCx it into a sand * r 



Picture Racks in Exhibition Hall 
Prevent Marred Walls 




ftfmoualjff wood strips between < door and window 
casings support paintings On exhibition 



Asked not to mar the newly decorated 
walls of a room used as a temporary exhi- 
bition hall for paintings, a group of artists 
employed the following method of hang- 
ing the pictures. Spaces between window 
and door casings were measured and 
lengths of % by 3- in. finished pine were 
cut to fit between them. Then brackets of 
the type shown were fashioned from stiff 
brass and fastened to the edge of the door 
and window trim to support the racks. 

— L. B. Robbins, Harwich, Mass. 



Thin Sheet Metal Cut Easily 
with Aid of Razor Blades 

If you have oc- 
casion to make an 
accurate cut along 
a straight line in 
thin metal, an easy 
way to do it is to 
employ a jeweler's 
saw and two sin- 
gle-edge razor 
blades to serve as 
guides for the fine 
saw blade. Clamp 
one blade with its 
un sharpened edge along the line to be cut. 
Lay the saw blade temporarily along the 
edge as a spacer, and bring the second 
blade up to it, and clamp. 
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4n Cd/ value carefully cleaned will remove the 
entrails from a fish in a jiffy 



motor is just the thing. When used as in- 
dicated, it does the work efficiently with- 
out cutting or tearing the flesh. Of course, 
the valve should be cleaned and polished 
carefully before using it. 



Golf Tee Cleans Camera Lenses 



Some types of camera lenses, especially 
those on box cameras, are rather inacces- 
sible and difficult 
to dean. An easy 
method of doing 
the job is to take 
a small wooden 
golf tee and cover 
the concave top 
with a bit of cot- 
ton or cleaning 
tissue. Holding 
the tee against the lens and twirling it be- 
tween the fingers will clean the lens. 



Tap Wrench in Tight Place 
Turned by Screwdriver 

1 have found this 
modified tap 
w r etich hand y 
when tapping 
small holes in cor- 
ners or close to the 
side wall of a ma- 
chine. I removed 
the cross handle 
and sawed a slot 
across the end of the wrench to lake the 
screwdriver blade. 

— Philip A. Eyrtck, Arlington, Mass, 



Rubber Wheels for Model Plane 
from Ink Erasers 



Solder^ Weight on Glass Cutter 
Relieves Finger Strain 



Finger .strain of 
operating a glass 
cutter for any WElaHT 
length of time may 
be relieved con- 
siderably by at- 
taching a weight 
to the cutter, A 
piece of bar solder 
attached to the 
flat side of the tool 
by means of stout rubber bands or small 
bolts will make a satisfactory weight. 



When the Kize of S mallei plane permits, niW of intt 
erasers far wheels saves uJOftt 



In some cases, round ink erasers provide 
good landing wheels for model planes. 
Simply remove the brush from the top of 
the eraser handle and attach the handle to 
the undercarriage of the plane with a small 
machine screw, 

—E, P. Barnhart, Whittier, Calif. 



Fish Cleaned with Car Valve 

To quickly remove the entrails from a 
fish after cutting it open, one sportsman 
has found that an old valve from a car 




Hinged-Top Dressing Table 
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Plain butt joints are usrJ f Arouplfoxrt the con- 
ftrucfion. Corners are held together u'i£h due 
and t min/e r.v u n k screws. wooden pegs being 
driven into the screw holes to eauer the head.-. 



Designed with all the common appointments of any 
dressing table, this one is so simple in if met urat 
details and joinery that you need only a few house- 
hold tools for its construction. The whole thing is 
nothing more than ii toMe with three compartments 
partitioned between the rpili ai i/ioii'n. The three- 
section top or ltd is fitted a . nth a trio of micro’s 
which i nn fce arranged tor viewing the fuce and both 
sides of the head at once. Hinges supporting the 
wings of the lid arc stiffened by hammering the 
sleeves so that they will hold the parts in any posi- 
tion desired. The mirrors are held ip place by cop- 
per corner clips screwed to the lid. Mahogany or 
walnut plywood will do for the lid r rad\ and parti-* 
f ions but solid wood must be used for the legs 
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Piece of Rubber Hose Protects 
Garment from Line Stains 

RUeJBETR tube 




Small rubber tube clipped over clothesline protects 
clothes against soiling 



When a delicate garment is hung on a 
clothesline, it may become line marked 
or stained where it is attached with the 
clothespins. To avoid this, slit a length of 
discarded bath hose and slip over the line. 



Swinging of Screen^Door Hook 
Avoided by Magnet 

To prevent the 
hook on a screen 
door from swing- 
ing between the 
frame and door 
when the latter 
closes, you can 
employ a small 
permanent magnet 
as indicated. Wire staples hold the magnet 
under the hook in the position shown. 
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Shellac Brush Is Wrapped 
to Prevent Drying 

When you use a 
shellac brush sev- 
eral times a day, 
the muss and de- 
lay of washing it 
out with alcohol 
each time can be 
eliminated by 
wrapping the bris- 




tles and part of the ferrule with a doubled 
sheet of wax paper. This should be twisted 
tightly about the handle to exclude air* 
Brushes protected in this way will remain 
soft overnight, despite the tendency of 
shellac to dry in a few minutes. 



Silencing Typewriter Tables 

You can silence 
a makeshift type- 
writer table by 
cutting sponge- 
rubber balls in 
half and attaching 
them to the bot- 
tom of each leg. In 
cutting the balls 
{the penny variety 
will do nicely), a 
fine-tooth saw will 
work better than a knife. The rubber can 
be attached with roofing nails, sinking the 
heads well into the rubber so that the lat- 
ter folds over them as indicated. 



Paper Cutter from Razor Blade 

A handy paper cutter is made quickly 
from a razor blade, a small block of wood 
and two thumbtacks. The blade is tacked 
to the block at an angle so that one corner 
projects slightly below the block. In use, 
the block is rested against a ruler and the 
blade itself follows the straightedge to 
make a dean, precise cut. The blade can 
be adjusted so that it cuts just through the 
stock but does not make a deep cut in the 
surface below. 





Cuffer is adjusted to various depths by loosening 
lower tack and moving blade up or down 
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“ Running Rastus ” Never Tires in the Wind 




With his legs moving rapidly , “Running 
Rastus" is an amusing weather vane. Roth 
the body and legs arc scroll-sawed from 
%-in. wood, after which the trailing edges 
of the legs are beveled like the blades of a 



toy windmill, which they simulate. In as- 
sembling, the legs are locked on the 
threaded ends of a tiny shaft with nuts, a 
piece of tubing being inserted through a 
hole in the body to serve as a bearing. 



Bending Sheets Help to Form Sheet Metal in Home Shop 




The handy man who has an occasional 
job of bending sheet metal can do it with 
fair accuracy by using a combination of 
bending sheets of various thicknesses. 
These make it unnecessary to have an in- 
dividual forming block for bends of differ- 
ent radii. After determining the bend to 
be made in the work F sheets of the correct 
thicknesses to give the desired radius are 
placed on the forming block, and the as- 
sembly is clamped in a vise as indicated. 
The work is then bent over the assembly 
by tapping it lightly with a mallet. In the 
example given, a bend having a V-ta-in, 
radius was made by using two bending 
sheets and v \n in. in thickness. 

— -Peter F. Rossman, Kenmore, N. Y. 



cif you have over-blued your clothing 
and cannot remove excess color by ordi- 
nary washing with soap and hot water, 
soak it in a mixture of hot water, 3 qts., 
and vinegar, 3 tablespoon fuls. 
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XJG ONE in your beach party will be 
A bored for want of something to do if 
you have several of these fun-making 
gadgets at hand. For example, there’s, 
racing with the circular craft shown above, 
called a ‘'Coracle" after ancient European 
fishing boats. This tricky craft will pro- 
vide no end of sport because of the diffi- 
culty in making it follow a straight course. 

Just follow the details shown in Figs, 1 
and 2.. YgiTII want to duplicate the parts, 
of course, so that you will have two or 
more completed craft. The paddle is sim- 
ply a piece of 1 t-in, plywood with rubber 
loops for the fingers. 

Then, there’s t Skipperoo, ? ' strictly a wa- 
ter game and one that will revive memo- 
ries of the fun you had as a youngster 
skipping flat stones across a pond. To play 
the game you need quiet water, a number 
of wooden disks, an old tennis net and a 
goal. The disks are turned from hard- 
wood, making the bottom somewhat flatter 
than the top. Different colored disks are 
allotted to different players. Smooth the 
disk and give it a spar varnish or wax 
finish. The object is to skip the disk over 
the net into the boat 

If you like a little more adventure you 
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might try the “Sea Skis'* detailed in Fig. 4. 
Two pontoons, linked in such a way that 
they arc always parallel, enable one to 
"walk** about on smooth water. 

Should you go in for log rolling, Fig, 5 r 
you had best be prepared to swim a good 
share of the time* If you’re an amateur at 
it, either you or someone else will have a 
lot of fun while you are learning. An ar- 
tificial log can be made of a round galva- 
nized tank covered with a wooden shell of 
battens bound with iron straps, as shown. 
Put the filler cap in the end so that buoy- 
ancy can be regulated by filling the tank 
with water. The log should float about 
three-quarters submerged. The tank must 
have three or more baffles inside to pre- 
vent the water ballast shifting too quickly. 
A satisfactory log also can be made by 
covering three or four Ford model -T gas 
tanks with battens and canvas. In this ar- 
rangement the water will need to be pul 
in first and the tanks permanently sealed. 

Another novelty is the “Tampa Tractor'’ 
detailed in Fig, 6, simply a light surfboard 
with a paddle wheel in front and a rudder 
which you control with your feet. When 
finished, the entire job should be painted 
or varnished carefully to prevent moisture 
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from getting in and increasing its weight. 
And now a child’s rowboat with a novel 
feature. Fig, 7 + No matter how awkward 
the young rower may be he cannot help 
but make the boat go forward for the oars 
are made to move in a vertical plane and 
the hinged blade pushes the water only 
on the power stroke — cm the return 
stroke the blade swings free, causing a 
minimum of resistance. Make the hull of 
two rvide members of light wood such as 
white pine or redwood, with three cross- 
members on the bottom and end pieces. 
Turn this frame upside down and lay cot- 
ton binding tape along the edges of the 
side boards after applying marine glue 
liberally. Now lay on tempered hard- 
pressed board Vh in, thick and fasten with 
galvanized shingle nails, staggered and 
about 1 in. apart. This makes a perm a- 
nently water-tight joint. A keel is bolted 
on later. The oars are of pine, with a short 
piece of brass tube for a bearing on the 
axis or “oarlock. 11 The fin of heavy -gauge 
galvanized iron swings on a bolt and rests 
against a stop-pin on the power stroke. 
Everybody likes to fish, of course, and 
there are many kinds of fish including 
those shown in Fig, 8. Along with the va- 
rieties detailed, you add a boot or tree 
branch to take care of over- confident an- 
glers. The “fish * are weighted so that they 
submerge with only a wire loop floating 
above the surface, Fishermen use the reg- 
ular tackle and a small lead weight for 
“bail.” The trick, and it’s not so easy, is to 
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drop the lead weight through the wire loop 
from a distance of 20 or 30 ft. You*!! find 
it excellent practice in plug casting. Fig. 9 
details the roomy shelter you’ll need be- 
tween times at the beach. It’s a very sim- 
ple design, fully as effective as an um- 
brella and can be taken down easily. 
Lastly, there’s the "turtle," made from a 
wash tub and a few hoards, as in Fig. 10. 
It r s easily constructed but is a most diffi- 
cult affair to manage. All the floating craft 
described are safe if used in calm, shallow 
water off a sheltered beach, but don't ven- 
ture out over deep, open water unless 
you’re an expert swimmer. 
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Squaring Ends of Wide Work 
on Circular Saw 




GurJc ruiilrd to edge of large work to heur against 
rip fence to square it on ei circular 



It's easy to square the edge of a large 
piece of work that cannot be held against 
the miter gauge of a small circular .saw. 
Take a wood strip that is longer than the 
work and has one edge squared. The strip 
is nailed lightly to the work so that it is 
square with one edge, and the saw is raised 
to cut just through the large piece. The 
work is then run through the saw with the 
strip bearing against the ripping fence, as 
indicated! to serve as a guide, 

— Brooks Hill, Neosho, Mo, 



Metal Rods Pointed Accurately 
with Help of Hand Drill 

You can do an accurate job of pointing 
metal rods on the side of a grinding wheel 
if the work is chucked in a hand or 




Metal rod rotated against grinding wheel with hand 
drill to get Cl perji( that is quite uniform 



breast drill. The drill enables you to hold 
the work steady against the wheel and ro- 
tate it rapidly to get a uniform point. 



Suction Cup Aids in Opening Can 
of Fruit or Vegetables 

When using a 
can opener of the 
type that revolves 
around the can as 
it cuts* the top* 
w hen completely 
cut off, drops into 
the contents and 
has to be fished 
out with a fork. 

To avoid this, use a small rubber suction 
cup as a handle for the top. When the cut- 
ter has nearly completed the circuit of the 
Lop, grasp the cup with the left hand and 
hold it until the top has been severed. 



Tabs under Run of Tin Funnel 
Hold Strainer Cloth 

The problem of 
holding a cloth 
when liquids are 
to be strained 
through it is solved 
as indicated. The 
cloth is placed 
over the funnel, 
the sides caught 
under the points* 
after which the 
center of the cloth is pressed down with 
one hand* tightening the cloth under each 
point, — H, Paisley* Edmonton, Alta,, Can, 



Emergency Shoestring Clasp 

If you lose a 
clasp from the end 
of a shoestring, 
take the clamp 
from the bottom of 
an old toothpaste 
tube and clinch it 
around the string. 

A few light laps 
with a hammer will point the end of the 
clamp so that it will pass through the shoe 
eyes easily* 
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Here are two simple designs of midget trailers 
that e art f.te tewed by foot-operated juvenile 
autos or Carts* The one of the right if excep- 
tionally easy to build. Sides, seat and Hoar are 
plywood while the front and bach may be sheet 
mvtul. With circular holes in the aides, and the 
latter Cut to a pWii/ig contoor ns the 

thing has a decided Streamline effect. Still t 
there’s i no top and the rider seems to project 
through the roof. For the more advanced young 
ir trade rites 7 ' the f! covered wagon.' shown below, 
may Ijs preferred as it mare closely simulates 
the real thing in that it has a roof and a hinged 
door through which riders have access to fhc in- 
terior. This One, also, is built mostly of plywood 
On Suitable framing. In both cases a pair of 
coaster- wagon wheels, preferably of the pneu- 
matic-tire type * are used for comfortable riding 



After you saw oof the ends, flooring 
and sides, the first step in construe - 
fron is to attach the nailing strips to 
the ends, placing them flush with the 
edges and reaching all the umy to the 
bottom. In making joints use Casern 
glue in conjunction with *i-in„ wire 
nails or wood screws. the latter briny 
preferred. The floor is in two parts , 
the section where the wheels tire lo- 
cated being left open 
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POPULAR MECHANICS 



Disk Sander Has Two Abrasives 
for Roughing and Finishing 



SmaM arc faugh funded cm the outer part of 

the disk sind /Sni'fAtri #n fAe inner part 

Time can be saved in finishing small ob- 
jects of plastic, wood or metal if the plate 
of a disk sander is fitted with two abrasive 
disks of different grits. On the average 
12-in, plate, the inner abrasive disk would 
measure about 6 V% in, in diameter. There 
is no waste in abrasive papers as the un- 
used portions of the two disks can be fitted 
after the first set has worn out. Best re- 
sults are obtained, however, if the finer 
abrasive is mounted in the center. The 
disks can be cut easily by scoring on the 
back side with a pair of sharp dividers. 

Culvert Edges Plainly Marked 

These simple 
guards for the end 
of a culvert have 
been found prac- 
tical for a number 
of years. Slightly 
oxidized and 
whitish, they are 
quickly seen day 
or night. Each 
guard consists of 
about one-third of 
a small auto cas- 
ing, the heads being removed back 2 or 3 
in. from the ends so that the latter can be 
flattened and nailed to the culvert. Such 
guards are worth-while if for no other 



reason than to prevent accidentally step- 
ping or driving the ear off the ends when 
turning into the drive from the highway. 
If black rubber ts used the guards should 
be given a coat of white paint periodically. 



Glare Shields for Sun Glasses 

To prevent side 
glare when wear- 
ing colored glasses 
on excessively 
bright days, run 
the temples of the 
glasses through 
rectangular strips 
of dark paper or 
cloth as indicated. 

Make the strips 
about an inch wide. 



Bottle Rack Leaves Hand Free 

Bottles can t tumble off this rack be- 
cause the caps arc screwed firmly to the 
board. When it is necessary to pour out 
some of the contents of a bottle, it may be 



Rattles can*t fall off this rack becausv their 
caps are xrmvcJ ta it 

unscrewed and replaced with one hand. 
Two screws through each cap hold it firm- 
ly and prevent turning. If air must be ex- 
cluded from the contents of the bottles, 
put thin, rubber washers under the screw 
heads and draw them up tightly. 
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Modern Porch Furniture from Old Car Parts 
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You can have a decorative table and 
chairs on your porch for the price of two 
old auto seats* three double-bar bumpers 
of the type shown, and a few hours, of your 
spare time.. To assemble the table, take 
one bumper apart, cut the bars in two and 
then bend them to the shape indicated, 
usin^ a heavy wood block nailed to a plank 
and faced with sheet metal as a former. 
Before bending the bars, they must be 
heated to a cherry red where the bend- 
are to be madi.* They can be re “tempered 
by again heating to a cherry red* allowing 
them to cool until the red color disappears 
and then plunging them into a tub of cold 
water. The base and table top are wood 
panels with the bars screwed to them, the 
top being covered with plate glass* which 
is held in place with aluminum strips 
around the edge of the table. One bumper 
is required for the two legs of each chair, 
the bars being heated and bent to the 
shape and dimensions shown, and then re- 
temper cd, The type of seat used will de- 
termine to some extent the method of fas- 
tening it between the legs, In the original, 
the front was screwed to a length of angle 
iron, which was then welded to the legs. 
The metal frame of the seat back was 
drilled and tapped for bolts* which were 
run through the eyes of the bumper bars. 
An iron rod is welded into the eyes at the 
floor ends of the legs to tie them together, 
—Dallas Zollinger, Providence, Utah, 



Leg Slip-Overs on Rubber Boots 
Keep Out Weed Seeds 

Campers and fishermen who wear rub- 
ber boots through brush and tall weeds are 

often annoyed by 
having bits of 
broken twigs and 
weed seeds drop 
into tbe open boot 
tops. To avoid 
this, cut two sec- 
tions from the legs 
of a pair of dis- 
carded duck 
trousers or over- 
alls* hem the top 
and bottom and 
thread a stout elastic through them. Then 
slip these over the boots* They will repay 
you many times for the little time and 
trouble necessary for their construction. 
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TpROM ci pile of specially cut 
■"■ lumber this trim little play- 
house can be erected by young 
contractors without the use of 
nails, screws or tools. The window 
boxes with artificial flowers, the 
half-door, the weather vane all 
add to its attractive ap- 
pearance. 

Boards fitted with hard- 
wood strips forming slots 
on the ends slide into 
grooves in corner posts 
and rafters, being held by 
a corresponding locking- 
strip as in the details. 
These corner posts are 
built up of pine 

around a square core, as- 
sembled with finishing 
nails and casein glue. 
About Ik in. clearance is 
allowed in the grooves for 
the siding, making the 
assembling easy. 

The rafters are built up 
similar to the corner 
posts. Sills and plates are 
bored for dowels which 
are inserted in the lower 
siding boards. Note that 
the sills lap at. the ends 
and are identical with the 
plates. Siding and roof 
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boards are ] j by Ej-Ui. pine, with V- bevel 
and groove as shown. These boards are in 
three lengths— for the full width of the 
structure, for half -widths as at the side of 
the door ? and the short ones to go along- 
side the windows* 

The peak of the gable is held together 
with a wooden yoke, which straddles the 
ends of the rafters. Two of these yokes are 
required. Window boxes made of *4 -in. 
plywood are supported by two flat-iron 
brackets as shown. The half- door or gate 
is hinged to a piece which slides down in 
the slot of the corner post and is hung to 
swing out, A wooden latch, as shown, fits 
into the slot of the other door post. 

Window frames are grooved at the sides 
and across the bottom to fit over the sid- 
ings and at the top a short dow^el is set into 
a hole bored in the plate. The central 
framework with the mullions is of 11 i»s— in,, 
material while the outside framing is of 
%-in. stock. No glass or celluloid panes 
are used. Study of the details will show 
that the design can be changed easily. For 
example, you can make duplicate parts for 
two structures, join these end to end with 
a special beam under the central rafters 
and you have a schoolhouse, In the orig- 
inal design the parts were left unpainted, 
as the young builder usually likes to work 
with new boards. Of course, if the house is 
to be erected outdoors and exposed to wet 
weather, it should be varnished or painted. 
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Ring groove portion of aid auto piffor mod- 

ern drawer pulls when cut and given a high palish 

are polished highly and drilled and tapped 
For attachment to the drawers with screws. 
The pulls can be mounted with the slots 
running either vertically or horizontally. 



DTP 



Ends at small tffuqre aJprt rapidly finished with this 
fig which is rotated in a lathe 



On a job of making up a number of 
small square sticks that had to be surfaced 
on one end, the work was done rapidly in 
a lathe with the simple jig shown, which 
proved better than sanding. The jig con- 
sists of a short piece of Iron rod with a 
shallow f-2-in. hole drilled in one end. The 
bottom of the hole was prick-punched to 
make it rough, after which it was chucked 
in the lathe, rotated rapidly and the ends 
of the work pushed into it as indicated. 



Tennis Net of Chicken Wire 
Lasts Indefinitely 

Th e park de- 
partment of a 
mid- western city 
has reduced costs 
on tennis courts 
by substituting 
regular chicken 
wire for regulation 
nets. The wire is 
tightened occa- 
sionally. It does 
not shrink nor 
stretch with 



changing weather and lasts indefinitely. 
The photo shows the type of pipe post with 
pulley and ratchet to support the wire, 
which Ls painted and then padded along 
the top edge with canvas. 



Modem-Furniture Drawer Pulls 
from Old Auto Pistons 

Drawer pulls that go well with modern 
furniture can bo had by sawing off the tops 
of auto pistons. The top is cut into three 
parts as indicated in the upper left-hand 
detail. After this has been done the pieces 



Padded Feet on Small Boxes 
from Thumbtacks 



Padded feet on 
small fancy boxes 
and other 1 wooden 
objects are made 
easily from 
thumbtacks whose 
heads are covered 
with two small 
rubber bands cut 
from thin rubber 
tubing. Stretch the bands over the heads 
of the tacks, letting the points pierce the 
bands to hold them in place. 



Ends of Square Work Surfaced 
Quickly In Jig 
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Umbrella Garden Trellis Has Luncheon Table 
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Built in the form of an umbrella, this 
novel garden trellis is provided with lights 
and a table top, and when covered with a 
vine, will make you feel more comfortable 
under it than a fabric umbrella would, be- 
cause of air circulation. An iron pipe 4 in. 
in diameter forms the support and will last 
indefinitely wdien coaled with tar paint. 
Crossarms of pipe underground prevent it 
from tilting, even in soft earth. Six evenly 
spaced holes drilled and tapped near the 
upper end t take screws* which hold up- 
right battens that sheath the pipe. Before 



these are installed, the column should be 
assembled with bulkheads and a wood 
cylinder in the top. Cleats and diagonal 
braces keep the table top of water-resist- 
ant plywood rigid, Galvanized screw's and 
casein glue arc used in assembly, and when 
completed the table should be painted, 
special attention being given to the edges 
to further prevent moisture seepage. The 
conduit for light wires should be installed 
underground at the beginning of con- 
struction, and in the column as you go 
along. Build the awning as shown, spac- 
ing the slats their own width apart, and 
capping the peak with galvanized sheet 
iron for protection against rain. To assure 
shade the first season, morning-glories can 
be planted while slower-growing vines are 
becoming established. 



Shield on Photoflash Lamp Avoids Injury if Bulb Bursts 




Should a photaflash bulb accidentally burst, this 
guard will prevent injury from Hying glass 



Asa protection against possible bursting 
of a photofiash bulb, I often use a flour 
sifter over it as shown. Although bursting 
of a bulb does not happen often, I feel bet- 
ter when using this guard, especially when 
taking shots of children and babies at close 
range. By scattering the light rays, the 
screen also acts as a diffuser, resulting in 
a slight reduction of light intensity, which 
is compensated for by opening the camera 
lens one more stop. 

—Arthur Trauffer, Davenport, Iowa. 
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Pipe Dropped into Deep Well 
Quickly "Fished” Out 
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Having the misfortune to drop a 100 -ft, 
length of 2 Viz -in. pipe info a deep, arlesian 
well, it was removed in one hour with this 
tool. It consists of a length of heavy flat 
iron folded in the center to provide two 
legs riveted together with spacers between 
1hem t width of the spacing being deter-* 
mined by the inside diameter of the pipe. 
A pointed dog pivoted between the legs of 
the iron with the pointed end upward as 
indicated, bites into the inside surface of 
the pipe after the tool has been lowered 
into it and then pulled upward The lower 
ends of the tool are pointed to simplify 
insertion into the pipe. Before trying to 
remove the pipe, it’s a good idea to lower 
a small bucket filled with rocks to locate 
the top of the pipe to be removed so that 
you can tell at what level to work with 
the fishing tool. 

—Walter U. Aker man, Dover* N, H, 



Camera Is Supported on Chair 
by Altered C-Clamp 




With this sup- 
port, which con- 
sists of a C -clamp 
and two stove 
bolts, you can uso 
a chair, table or 
other object as a 
substitute for a 
tripod to hold a 
small camera. Get 



a small bolt that will screw into the cam- 
era socket and solder the head of a key 
into the slob Then drill the clamp so that 
the bolt can be pivoted to it with another 
one fitted with a key head to provide a 
thumb screw, using a nut to draw it up 
tightly. — Dr. C. W. Clifford, Salem, Ore. 



Rubber Tube over Pencil Clip 
Grips Pocket Tightly 




If the clip of a 
fountain pen or 
automatic pencil 
becomes so weak 
that it does not 
hold* slip a small 
piece of rubber 
tubing over the 
clip as indicated 
in the photo. This 
enlarges the gripping surface and provides 
friction so that the pen or pencil will not 
be dropped out of the pocket. 



Corn Meal Is Good Rat Bait 



CORN MEAL 




trigger of the trap. 



Coi n meal is an 
excellent rat bait 
for traps, and is 
most effectively 
used when put in 
a shallow paper 
cup that has been 
fastened to the 



This makes it neces- 
sary for the rat to reach up and press 
down on the edge of the cup. 



Small Corks Removed with Screw 

Amateur pho- 
tographers who 
find that ordinary 
corkscrews have 
too coarse a thread 
to remove small 
corks from small 
glass vials con- 
taining developer, 
can use a No. 7 
wood screw about IVa in. long. A knob or 
handle for turning the screw is made from 
a piece of 14 -in. round wood which js 
drilled to take the screw tightly. 

— Sidney Pott, Victoria, B t C HJ Can, 





WATER 



T> ESEMBLIKG a kayak in both 
1 v appearance and construction, 
this canvas-covered play boat can jjlffT 
be built by anyone — even the be- V 
ginner in boatbuilding. It handles 
easily and will not tip over. The 
frames are cut from moisture- 
resisting plywood, Fig. 1, and as- 
sembled with the keelson* and sheer 
battens. Note that the battens arc par- 
allel as in Fig. 4. and that the deck and 
bottom curves are identical in each 
frame as well as the transom. The 
frames arc spaced in their relative posi- 
tions along the keelson with nails that can 
be drawn out later* after which the sheer 
battens are installed temporarily. When 
the frames are located and squared to your 
satisfaction, fasten the sheer battens and 
keelson with lV-t“in, No, 6 brass flat-head 
screws, w r ell countersunk* Fig, 2, Apply 
casein waterproof glue to these and all 
other joints, except under the canvas. 

Now install deck and bottom battens 
with 1-in. No. brass screws. Use eleven 
deck battens spaced uniformly, The bot- 
tom battens are butted together at the 
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edges to form a solid surface as in Fig, 5. 
Batten ends are screwed to blocks. Fig. 3. 
so that they are flush with surfaces of 
stem and transom* This permits the can- 
vas to be stretched smoothly, Before fit- 
ting the cockpit coaming* lay the bottom 
canvas (IO-ok. duck), stretching it snugly 
all around and tacking along the top of 
the sheer battens and over the stem piece* 
It is also tacked over the edge of the tran- 
som. Apply marine glue along the edge? 
of the wood, and stagger copper tacks 
about in, apart. The tacks are covered 
with a brass strip or angle, which h 
screwed down. 

Trim away the canvas around the edge 
and put the deck canvas on. This laps 
over the sheer battens to which it is tacked 
after marine glue has been applied under 
it Tack around the edges of the cockpit, 
using marine glue as before. Next, apply 
airplane fabric dope to deck and bottom 
canvas. When this is thoroughly dry the 
cockpit opening in the canvas can be cut 
out with a razor blade and the coaming 
fitted in place. The coaming, by the way. 
is a single strip of As -in, hard-pressed 
board, which has been steamed and bent 
to a semicircle around a wood form. The 
back of the cockpit is fitted with mahog- 
any, Molding around the top of the coam- 
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ing stiffens and protects the edge, anti 
gives a finished effect. 

A false bottom can he made fixed, or re- 
movable. Around the sheer battens, over 
the tacks, screw a hardwood strip about 
% by Va in., and to this secure a rope buff- 
er all the way around, and through the 
groove in the brass nosepiece* If desired, 
weight of the boat can be reduced consid- 
erably by sawing out some of the central 
area of the plywood frames; even V& in- 
stead of 3 fe-in, battens are permissible* 
And to render the craft non- linkable in 
case the canvas is punctured, an inflated 
inner tube can be pul under fore and aft- 
er decks. The doped canvas can he made 
smooth and slick by several alternate ap- 
plications of paint and fine sandpaper, fin- 
ishing with two coats of spar varnish. 



Filling Cracks at Baseboards 

If baseboards or wall molding have pulled 
away from a wall and cannot be rt nailed, 
fill the crack w ith paste wood filler mixed 
to the consistency of soft putty. Push it 
into the crack and then run the finger over 
the filler several times to make it smooth* 
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Wire Flower Basket Will Last Indefinitely 
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WEAVJNG 



Woven from wire, this basket is easy to 
make and has a sheet-metal container in- 
side to hold either cut or artificial flowers. 
The skeleton or frame of the basket con- 
sists of twelve lengths of No, 12 wire bent 
to the shape indicated in the squared de- 
tail, and soldered to the inside surface of 
a 2-in. wire ring near the base. For the 



weaving, No* 36 wire is used. Three No. 12 
wires are braided to provide a handle, the 
ends of one wire being twisted around the 
assembly where the braiding starts and 
ends to give a decorative effect, after 
which the projecting ends of the three 
wires are spread and soldered to three of 
the frame wires on opposite sides to secure 
the handle to the basket. The seam of the 
funnel-shaped container is soldered to 
make it watertight. The finished basket 
can be enameled any color. 

— Harold Jackson. Kankakee, 111. 



Opening in Fence Admits People hut Keeps Out Livestock 



Installed in the fence around a country 
church, this opening allows people to walk 
through without, bothering with a gate, but 
keeps out horses and cattle. Peeled cedar 
posts are set in two rows of three each, 
spacing the rows so that persons can walk 
between them freely. 



Window Draperies Held Straight 

Window draperies can be held straight 
by weighting them with small flat chains 
run through the lower hems, allowing one 
link to extend beyond each edge. These 
can be fastened over small hooks screwed 
into the baseboard and will prevent the 
draperies from blowing out the window* 
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Auxiliary Table on the Shaper 
Gives Extra Support 




Roan] damped to shaper fence table top 

supports large mort 



Whenever additional table area is de- 
sired to support large work adequately 
while shaping it, an efficient set-up can be 
improvised quickly as shown. A flat board 
is clamped to the lower edge of the fence 
so that it is flush with the top of the table. 



Fixture Simplifies Wire Brazing 

A fixture that holds the ends of small 
rods or wires in alinement while soldering 
or brazing them can be made from a metal 
plate and two radio binding posts* Re- 
move the knurled screws from the posts, 
and enlarge the holes through the sides 
slightly, unless only small wires are to be 




This fixture holds ends of rods or wires while sol- 
dering or br axing them together 



held. Then notch one side of each post as 
shown in the photo, to insert or remove the 
work easily. The binding posts are fas- 
tened by means of their regular mounting 
screws to the metal plate, which is drilled 
to receive them. It is desirable to add a 
weight, such as the gear shown in the pho- 
tograph, unless the plate is fastened to a 
bench or other support* 

— Walter E* Burton, Akron, Ohio. 



Blowtorch Burner Orifice Cleaned 
with Suction Cup 

When the orifice of a blowtorch becomes 
clogged, a better method of removing the 
obstruction than poking it back with a 
wire or needle is to use a large suction 
cup. Empty the torch, leaving off the filler 
plug at the bottom. Then apply the cup to 
the bottom with edges slightly greased, 

and make several 
strokes with the 
burner valve wide 
open. In most 
cases, this opera- 
tion will draw the 
obstruction away 
from the orifice 
and into the body of the torch where it can 
be flushed out Removal of the packing 
nut and valve is unnecessary. This method 
also eliminates the possibility of enlarging 
the orifice. 



Canvas Seats on Porch Furniture 
Removable for Laundering 

Canvas seats on porch furniture are re- 
moved easily for laundering if the ends of 
the frame in which the cross rods arc 
supported are 
slotted as indicat- 
ed, The ends of 
the canvas strips 
are provided with 
open hems to re- 
ceive the rods* 

When reassem- 
bled, the block 
which was re- 
moved from the 
slot is replaced and a hole is drilled to re- 
ceive a cotter pin, A second pin is inserted 
through the frame and cross rod. 







Photomicrographs 



'T’INY details that completely escape the 
1 unaided eye can be recorded photo- 
graphically with this simple outfit. For 
example, Figs. 3 to 6 inclusive show what 
you can do in making photo micrographs. 
They are in order; the head of a grasshop- 
per, the seed of the common dandelion, a 
section of silk hose and a portion of a but- 
terfly's wing, Fig. 1 shows the complete 
outfit set up and Fig, 2 the position of the 
easel or stage and the lighting arrangement. 

Any open- back folding camera can be 
used. Even a box camera will give good 
results with some adaptations. The amount 
of magnification or enlargement of the 
subject depends upon the focal length of 
the lens and its distance from the plate. 



The camera shown is 
fitted with a 13.5 cm. 
focal-length lens of 
f.4,5 aperture. It was 
found that a mailing 
tube 3 in. in diameter 
and JO in. long gave a 
magnification of about 
10 diameters. The fo- 
cusing is done with the 
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lettered A to H inclusive. From here on 
mention of letters will refer only to these 
latter parts, not to the adapter. 

The parts A, B. C, and D in Fig. 8 are not 
dimensioned as the size depends on the 
type of cn mtua and the focal length of the 
lens. Although over-all dimensions are 
not critical the ends of the mailing tube 
must be fitted very carefully into open- 
ings bored through the uprights B and C 
so that there are no light leaks. Both holes 
must center exactly the same distance 
above the base A. The cleat or shelf, D, 
must be placed so that, the back of the 
camera is centered over the opening 
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lens at its largest aperture, and once the 
subject is in sharp focus, the lens is stopped 
down to its smallest aperture, in this case 
f .32. To determine the time for average 
subjects, you multiply the normal expo- 
sure by ten. This exposure value has con- 
siderable variation, of course. 

Now notice Fig. 7 and the parts A. B, 
and C in the two lower-left details, Fig. 8, 
The latter show how you can make up a 
film-pack adapter of odds and ends of 
sheet metal, plywood and tape. Fig. 7 shows 
the whole arrangement in place. Adapters 
for cut film or plates which you already 
may have, can be used, of course. Note 
also that the parts of the structure sup- 
porting the adapter, camera, and stage are 



through the tube. A curtain spring holds 
the camera in position as in Fig, 10. The 
inside of the tube and the other surfaces 
of the uprights B and C should be painted 
flat black. The inside of the tube can be 
painted with a cloth swab dipped in the 
paint and drawn through with a string. 
Parts E, F, G, and H comprise slide and 
stage on which the subject to be photo- 
graphed is mounted and brought into 
focus. The part E is simply a 2- in, strip 
screwed to the base. A ii-in. arm, G, is 
screwed at right angles to the outer end as 
shown and carries two screw eyes through 
which the control cord passes. The stage, 
H, Is bolted to the slide F, and is provided 
with a universal adjustment so that it may 
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be tilled or pivoted to any angle desired, 
as in Fig, 9, The slide carrying the stage 
is moved nearer or farther from the cam- 
era lens ns required by means of the cord* 
which is a Ho died to the slide ns shown 
and runs back to a spool screwed to the 
upright B. It is looped once around the 
spool and then the free end is carried 
back through a hole in parts C and D and 
tied to a screw eye iri the slide as shown. 
The cord should he taut so that the stage 
can be moved without taking up any slack. 
You substitute a small ground glass for 
the pacK adapter when focusing. 

Finally, you must have n men ns of light- 
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mg the subject. Fig. 11 details a simple 
nml effective lighting arrangement. Re- 
move the pin from an ordinary iron “Strap 
hinge and substitute a small bolt with wing 
nut as shown. This provides a means of 
tilting the reflector to any angle. Tighten- 
ing the wing nut holds it. The subject to 
be photographed is mounted on the stage 
near the front edge and the table is tilted 
slightly toward, the camera. Certain sub- 
jects have to be outlined with small 
squares of white paper and often the light 
should he diffused with a .single thickness 
of tracing cloth. By doing n I it lie experi- 
menting with various screens and colored 
Cellophane in front of the lamp, many 
novel effects can be obtained. 
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Lantern Type Sewing Basket 
Has Removable Cover 




COMPOSITION 




Lifting off tt\C cot'er of this ornamental lantern 
exposes cf convenient sewing basket 



Resembling a Chinese lantern when the 
cover is in place, this novel sewing basket 
can be kept at hand on a table where it 
will serve as an ornament* When the cov- 
er is removed, thread, needles, thimble 
and scissors are all conveniently in place* 
The inside part is light sheet metal at- 
tached to a wood base and consists of two 
sides with two partitions set in some dis- 
tance from the edges to provide a well in 
the center for scissors and similar articles. 
Pockets hold buttons and other small ac- 
cessories while wood spindles or dowels 
set in the base at the sides provide a handy 
place for spools of thread. Two metal 
handles pivoted between the sides, pass 
through an opening in the top of the cover. 



Self-Adjusting Window Silencer 




Suitable for 
homo or car* this 
window silencer 
may be made from 
a pair of round 
typewriter eras- 
ers. These are fas- 
tened to each side 
of the casing with 
r o u n d-h e a d 
screws as indicat- 



ed* By pressing the edge of the eraser 
snugly against the sash when marking for 
the screw holes* adequate tension is a*s- 
sored when the eraser is in place. The 
screw should be left just loose enough for 
the eraser to roll freely. When the win- 
dow ts raised or lowered no attention or 
adjustment will be necessary to control all 
looseness. When making this installation 
in an automobile, extra- length sheet-metal 
screws will be needed and the installation 
should be made only where the glass edges 
are vertical instead of rounded and where 
the glass has no forward and backward 
movement. 



Cutting Small \ 

W hen sa wing 
very small pieces 
on a hand saw, the 
slot in the table 
insert is too wide 
to give good sup- 
port. To remedy 
this, a piece of thin 
scrap material is 
clamped on the 
saw table as showi 
will help to avoid 
of the sawed edge. 



ork on Band Saw 




... This little trick also 
splitting the underside 



Attractive Signs Made with Solder 

With a smooth board of the desired size 
and a spool or two of wire solder, it is 
possible to make an interesting and effec- 
tive sign almost as easily as one would 
write it with a pencil. The solder is bent 
according to a design previously written 
on a piece of paper, each word being a 




C/'s i nff wire solder to form lettering or writing is 
e?pccioJi> handy in photographic work 
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continuous piece. The pieces arc held in 
place with short pins, placed in the folds 
of the letters where they arc quite incon- 
spicuous. A useful application of this type 
of lettering is in photographic work where 
it is necessary or desirable to include text 
on pictures and to make greeting cards or 
announcements photographically. The let- 
tering can be photographed simultaneous- 
ly sometimes with the subject* that is, as 
part of the original picture. Or, the nega- 
tive of the lettering cart be used in combi- 
nation with the picture negative. Striking 
movie titles also can be made by the meth- 
od described. 



Top Putty Seals Camera Pinholes 

Pinholes in the 
bellows of your 
camera c a n b e 
scaled neatly by 
coating the worn 
spots with a thin 
film of black auto- 
top putty. This 
dries overnight in- 
to a tough flexible 
film that will fold 
with the bellows. 




Stop Masks from Rubber Bands 
for Painting Objects 

When you wish to paint round or square 
pieces of wood or metal, and the finish is 
to end at an even line around the work, 
ordinary rubber bands can be used as stop 
masks* Merely slip them in place, paint up 
to them, and when the finish is dry remove 
them with a paii v of tweezers, 

— Kenneth Murray, Sturgis, Mich, 




When you want a paint finish to end evenly on 
found or square worh r try rubber bands as masks 



High-Speed Flexible Polishers 
from Ink Erasers 




Typewriter eraser rotated high speed in a lathe 
polishes light ar delicate worh 



A high-speed polisher can be made from 
a typewriter eraser by removing the han- 
dle or brush portion and fitting it on a 
mandrel so that it can be chucked into a 
lathe or drill press. The mandrel consists 
of a short bolt small enough to pass 
through the center opening in the eraser. 
The head of the bolt is cut off and the 
eraser is damped in position between two 
nuts. If a polisher of this type tends to 
vibrate because it is not perfectly round, 
true it up with a piece of sandpaper. 

Film Rolls Used in Developer 
Tabulated on Bottle Neck 

The use of rings 
on the necks of 
developer bottles 
to indicate the 
number of rolls of 
film that have been 
developed is much 
simpler than the 
usual constant 
changing of labels 
or figures, The 
rings shown arc 
l [ 4-in* conduit locknuts, but any ring will 
serve, even those made from wire clothes 
hangers. — H. J h Kennard, Gonzales, Tex. 
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A piece of curd hoard with slrfj £uf in it fa fair the 
Comers of flypaper, keeps the latter from curling. 
U hen rj.Tf.ny a Can opener ot the type ii biotin at the 
left, tip j< jjL'er the rim pi the can as rndirtifed and 
it iprIJ cut fust and clean 







tfw 3£t.l LN 1 W: rj D-iJV. r XAV, r 



SHEET-IBQN H£A7 B^FflE 



triti £5= Hi (ix.il, RT’iErgO «£H WfrtS*^ 



4 ANfiLE. 



SWIVEL HOOK 



WHITE P(>4£ 



ANGLE 



■! 6EMT 4%' 



OVEN 



countersunk 

BOLTS . - 



MA| LB 



Instead of laboring to carry /k’ut'i 
baskets at wet clothe*., ashes rind 
rubbish tip a fiasement sfairutaj', 
mstatf this little derrick in a 
utndaw and hoist them out. The 
derrick jjt pivoted frefn. ee n t/i* 
fop and hotlom of the window 
tram* outside the sash so that 
the latter ran be closed; it retti 
flatly against the urrndfacp w/ten 
not in ti s«e 






FLAT- RUBBER 
LAMP CORO 



BFE^D 

BOARD 



/ 






Mount ms a kreadfroard inside 

the ltd ot a bread box saves 
shelf space 



Rubber lamp cord wrapped 
around ynur iron handle jjtt. 
prone a the grip 



Potted flowers suspended from wood 
brackets, as above, ore not frfee/yf to 
near window casings. A blast of heat 
m your /are from an a fen i| avoided 
wtth the baffle below 
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BLAfrU WALL. 

Plate 



CA7Q3, BLADES 



Razor blade i safely disposed of by dropping t hem into botfiraom 14 Jult as 
(ifrot'o, usinj' a blank electric - s u/<l eh c.ovct t which has a slot cut in it. [jp. 
per left, cancelled stamps removed from a number of envelopes with a 
funnel an*/ teakettle* A door stop screwed to nnt Im*; of u table ns shou. n 
at the left, is adjusted quickly to IfL'el the tuble an an un«em ffadr 



eckse ynouN-j 
SMAkP ^ 



TA* handy man who has occasion to 
cut openings in sheet metal where use 
of a pair at shears is impassible. Can 
do the job easily unfb the (eel sboum 
af the right. Lower right-hand cor- 
ntf, wood letters hung on water, steam 
imd Has pipes identify them to some 
one naf fnmillcir with the piping system 



Silicate 

OF SODA 



WOOD lETTEP 



Ends ot df bf Ids eiecfric 
cords coated with silicate of 
soda fo prcuenl fraying 



your dirty rubbers are left 
right rn this boot jack alter 
removing them 
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Capacity of Trouser Rule Pocket 
Increased by Wire Insert 




I Vice inner t enables you to Carry federal tools in the 
rule pocket of your overalls 



To increase the capacity of the rule 
pocket in his overalls so that long tools 
such bus files, screwdrivers, etc., could be 
carried in addition to his folding rule, an 



electrician employed a wire insert bent to 
the shape indicated. It fits snugly into the 
pocket, yet is easily removed. 



Port Holes for Ship Models 

M o d c 1 m a k c r s 
who like a finished 
effect on their 
work but have 
limited time and 
equipment, will 
find that shoe eyes 
can be used some- 
times to provide 
realistic port holes 
for ship models. First cut the eyes out of 
some old shoe. Then carefully select a 
drill that is just a trifle smaller than the 
inner rim of the eye. After boring the 
holes in their proper places in the hull, 
carefully tap the eyes in place. 




Speedy Model Boat Travels Circular Course 




Th is 32 -in, motorboat, powered by 
midget gas engine, develops speed of 
20 to 25 m.p*h. on circular course. 
Set of four blueprints, Nos, 906 to 909 
inclusive, which includes full-size 
frame patterns and all necessary 
constructional details, will be sent 
postpaid upon receipt of a $1.00 re- 
mittance* 

OTHER SUMMER PROJECTS 



DUTCH WINDMILL AND WATER WHEEL — 
911 : Mill, 40 in, high* Smalt water wheel* 25c, 

16*FT. CANOE SI 1 and SI 2: Cedar planking 

covered with canvas. (2 prints} 50c* 

12-FT. SAILBOAT— 524 and 525: Flat bottom, 
center board, type. (2 prints} 50c. 



SECTIONAL ROWBOAT— DOS: Length 12 ft., 

beam 4 ft. Three sections occupy space only 
G |4 ft, long when nested. 25c. 

SURFBOARDS AND SKIBOARD™70 1 . 55 and 
70 in, surfboards, Skiboard is driven by small 
outboard, 25c. 



10-FT, ROWBOAT AND AUTO TRAILER — 
551: Wonderful combination far week-end 

trip a, 25e. 

LAWN AND GARDEN FURNITURE — 920 
to 922 inch: Collection of designs for ar- 

bor nod seat combination and swings. 
13 prints) 75c, 

LOG CABIN CONSTRUCTION— 91 G: Two 

floor plans. Shows how to make corner 
joints* 25c, 

Any six of these blueprints ( not sets of prints ) 
wtH be s^nt postpaid upon receipt of $l.fH3 




10- Fl. and Trailer 

Plan ESI 



Blueprint Department, Popular Mechanics Magazine, 200 E. Ontario St., Chicago 





HOLES 

TO RETAIN 
LEAD 



YS/HEREVER water pressure is available, cis- 
' * terns, tanks, cesspools, and the like can be 
drained easily and rapidly with this ejector. Steam 
under pressure can be used in place of water as a 
source of power. 

Fig. 1 shows how the ejector operates on city 
water pressure and lifts water several feet. The 
operating parts are shown in Fig. 2 . The water 
inlet nozzle is made from a length of ^4 -in. inside 
diameter heavy wall brass tubing, A piece 5 in. or 
longer should be used. The end of this tube should 
be hammered to shape over a form such as is shown 
in the upper details of Fig. 4, The hammering is 
started about 1 T a in, from the point, working around 
the tube and gradually to the tip. After the nozzle 
has been hammered to shape, the end is smoothed 
down with a file. The inside diameter of the nozzle 
tip should be about 14 in„ The nozzle is threaded 
for the greater part of its length using a %-lG 
standard machine screw die. The nozzle is fitted into 
a standard 1-in. 
pipe tee by means 
of a brass bushing, 
which is threaded 
to fit the tee on 
the outside and 
drilled and tapped 
to admit the nozzle 
in the inside. The 



BflASE 8U$HlNCr 
OR ll LEO 

TAPPED FOft 

3/4 *JO THREAD 



LEAD 



I PIPE 






- nqzzle 
$/ A O-D, BRASS 
TUeiNO 
. l/g" WALL 






Wfl [ 

UNOER 

PRESSURE 



INTAKE PIPE 



II) THREAD 



INLET NOZiLE 



I NIPPLE 



299 



300 



]■ O 1‘ L L A 11 31 E C II A N l V S 




a 



'/■£' drill?*' for hammf^ino - 5 

ROD 




HOD H( £*- — 

v° o. 0 JL 




1 



T IJ0IN& 



— r 



i END OF TUBE kS 

TThI HAMMERED To TAPER 

'4 " OVER FORM 




CARDBOARD 
WASHER FOR 
SPACING CORF 



NIPPLE SET ON PLA$T£R fcSA^E 
CORE. 

Fill AROUWD 
With PLASTERS 

REMOVE WASTE 
WITH FILE 




i >>stA l ' 



PLASfER EASE 
J* THfCK 




Ffl'JE SCREEN 

WRAPPED AROUND 
PIPE AMD FJED 
WITH WIRE 



PIPE CAP 



inside threads on the hushing and the 
threads on the nozzle are tinned by im- 
mersing in molten solder. 

The discharge pipe consists of a standard 
1-in. pipe nipple, 4 in. long. The inside of 
this will have to be built up to a stream- 
line shape. A wooden core, 3 in. long, and 
conical in shape, is turned to the dimen- 
sions shown in the lower detail of Fig, 4, 
A number of small holes are drilled in the 
pipe, which is wrapped with a sheet of shim 
stock tied on with wire. The inside of the 
pipe should be clean and bright, Plaster 
of paris is now poured into a wooden or 
metal form, about 4 in. in diameter and 
not less than 5 or 6 in. high as in the upper 
detail of Fig. 5. An empty tin can will do. 
The core is placed vertically in the plaster 
before it has set. When the plaster has set, 
put the pipe nipple in place around the 
core, taking care that the core is exactly 
centered in the pipe. A washer cut from 
cardboard will serve as a spacer until the 
nipple is permanently located. Enough 
plaster of paris is then poured around the 
pipe to cover the threads and lock the pipe 
in position. When this has set, the form 
outside the pipe should be filled with plas- 
ter. Next mold some lead, solder, or type 
metal and fill the space between the pipe 
and core with the molten metal. These 
metals can be melted in a seamless iron 
pot on a stove or gas plate if a little borax 
is added to dissolve the dross. When the 
melal has cooled, the plaster mold is bro- 
ken and the wooden plug removed. A 
Vs -in, hole is drilled through the lead* 
starting from the mark left by the tip of 
the core, and then the lead is cut to the 
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shape shown in the center detail of Fig. 5. 
The lead surface should be smoothed and 
slightly rounded, at the throat of the tube. 

A length of hose or pipe having an in- 
side diameter of not less than 1 in. should 
be fastened to the side arm of the tee to 
reach down into the sump or pit being 
drained. It is wise to fit the end of the in- 
take tube with a strainer as shown in the 
lower detail of Fig, 5- The end of a length 
of 1-in. pipe is capped and not less than 
thirty holes are drilled in the pipe. 

A piece of wire screen is wrapped around 
the pipe and tied in place with wire. 

The ejector now can be tested. Work 
the nozzle into its bushing so that the tip 
of the nozzle is about V\ in. from the lead 
surface in the discharge tube. The suction 
tube is inserted into a tank and the water 
inlet is connected to the water supply. The 
discharge pipe should be led to a suitable 
drain. When the water has been turned 
on, the position of the nozzle can be ad- 
justed by screwing it farther in or out of 
the bushing until maximum flow is at- 
tained. When this point has been found, 
the ejector is disconnected and drained, 
then a blowtorch is turned on the bushing. 
This will sweat the nozzle to the hushing 
so that they will be maintained in the 
proper place. Be careful not to let solder 
flow into the threads between the bushing 
and the tee, as this joint is to be opened 
when the ejector needs cleaning. 



Honey Serves as Belt Dressing 

Honey provides 
a better belt dress- 
ing than most oth- 
ers of home-pro- 
duced origin. It 
affords excellent 
traction, and when 
it eventually dries, 
turns to sugar and 
drops off the belt. 
This is desirable 
as so many home- 
made belt dress- 
ings build up layers of material on both 
belt and pulley. The honey should be 
heated until very thin, and it is then ap- 
plied sparingly and uniformly, which can 
be done by means of a small brush, 

— R, O, Lissaman, Brandon, Man,, Can. 



Grocer Distributes Clothespins 
with His Handbills 




Saifs circulars folded in clothespins and distributed 
uttract attention of Women biters 



One grocery store uses ordinary wood 
clothespins to serve a double purpose when 
putting out sales circulars. The sheets are 
folded and tucked into the clothespins, 
which are distributed from house to house. 
The pins are prized by women, who are 
more likely to read the circulars than if 
they were passed out in the regular way. 
Another advantage of the pins is the 
weight they add to the bills which makes 
it easy for the delivery boy to toss them 
onto porches, even when it f s windy, 

— Dale R. Van Horn, Lincoln, Neb + 



Rounding Dowel Ends Quickly 

When a number 
of dowels have to 
be sanded slightly 
on the end to per- 
mit driving them 
into tight holes, 
operations are 
slowed up consid- 
erably. A fast 
method is to drill a hole into an iron block, 
place one end of the dowel in this depres- 
sion, and strike it sharply with a mallet. 
Any featheredge remaining after sawing 
the dowel will be forced inward, the dowel 
assuming the shape shown. 





302 



POPULAR MECHANICS 



Insulation Removed from Wire 
by Double Saw Knife 




**Sawing off” heavy insulation on mrre lot cortnec- 
tions is easy with this foci 



Removal of heavy insulation from elec- 
tric wires for soldered connections is 
speeded up with this tool, especially when 
one is working at the top of a pole. It is 
assembled from blocks of wood and two 
pieces of hacksaw blade. By using the tool 
as a saw’ at two or three angles on the wire, 
the insulation is rapidly severed so that 
it can be scraped away. 



Eyes Protected with "Cellophane* 
When Cutting Glass 

If goggles are unavailable to protect the 
eyes when cutting glass, a sheet of Cello- 
phane laid over the work while breaking 
the glass will do the trick. Eye protection 




Did glass tends to '‘throw'* slivers when cutting] 
thus making it advisable la prefect the eyes 



is especially necessary when cutting old 
glass* which becomes brittle with age and 
throws slivers Upward when tapping it 
over a scored line to break it. 



Hay Rope Kept from Twisting 
at the Carrier 

The annoyance 
of having a hay 
rope twist between 
the fork and the 
end where it is 
fastened to the 
carrier can be 
avoided by using 
a ball-bearing at 
this point as indi- 
cated. The end of the rope is run through 
the bearing and knotted to prevent it from 
pulling out. When the weight comes on 
the rope the bearing rests against the car- 
rier where the knot in the rope normally 
rests— L W. Dickerson, Charles City, Iowa, 

Turnbutton Locks Gate Hook 

One farmer who 
experienced trou- 
ble by having live- 
stock lift, gate 
hooks with their 
noses, solved the 
problem by screw - 
mg turn buttons to 
the posts just 
above the hooks as 
indicated in the photograph. The hook can 
be raised when the button is in a horizon- 
tal position. 



Data Sheet Handy on Drill Press 

In a number of 
varied operations 
on a drill press in 
a small factory, a 
pair of clock 
springs and a sheet 
of celluloid were 
used to hold the 
data sheet on the 
drill-press post 
This could bo 
moved up or down to suit the operator, the 
celluloid keeping the sheet clean. 







t 

Sp- 



Magazine and lamp ab?V u Wf/f photographed 
against coarse crepe p'-per stretched on a table 
to p< with a spot light placed to partly face the 
Camera and direct the light slightly downward 
on file je abject. Right, size of shadows can be 
controlled to assume various proportions in 
relation ta actual subject m photographed to 
emphasize an idea 



* — ■ 



Novel Backgrounds 



fct x /oie - 






/n photo above* a 
spotlight ItfOi sef ot'or- 
itcud and a floodlight 
[i-uv placed near the cam- 
era soften the shadows 



Corrugated boards dowels and coarse crop*', paper 
lend jofne distinctive effects. Single -faced eor- 
rugali’tf board in the. medium green color, used 
for dressing store windows, is best for average 
worh. The corrugations are run either vertically 
or horizontally in contrast with predominant 
lines of the subjects Left, dowels set in hales 
drilled in a board produce striking backgrounds. 
Below, holding a mirror utmost Vertically on cor- 
rugated paper to show bath sides of an object 
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Camera Tripod Set on Platform 
Is Portable in Studio 




Casfcred pJat/tfrm jupporfj! camera tripod and Cart 
be moved to any part of the studio 



For studio work, this triangular plat- 
form eliminates juggling of the camera as 
both it and the tripod can be moved. The 
platform consists of a bottom of %-in. 
hard-pressed board to which ^k-in. rails 
are nailed to prevent the legs of the tripod 
from slipping. Ball-bearing casters at each 
corner make the platform movable, To 
steady the camera while taking a picture, 
screw-type legs at the corners are turned 
down to support the weight of the entire 
unit. Each leg consists of a screw and part 
of one of the jaws of an old C-elamp or 
regular woodworker’s clamp. The method 
of attaching those screws is shown in the 
circle, — S, JT. Smith* South Bend, Ind, 

Making a Boring Tool 

Here’s a lathe 
boring tool that 
will make a cut 
in. deep without 
chattering* Apiece 
of n* cold- 
rolled steel is slot- 
ted on the end to 
receive a high- 
speed cutter bit 
%& in. square. The slot should be cut at a 
slant of from 12 to 15 ' so that when the 
cutter bit is in place the cutting edge will 
have a slight lead on the bar to prevent 



binding. A V^-in, setscrew locks the bit in 
place* the end of the bar being ground off 
to the same angle as the bit. A bit % in* 
in length will be found the shortest possi- 
ble as the setscrew head projects above 
the surface, A second bit 1 in. long will 
bore up to IV-i in. If larger holes are nec- 
essary* a piece of %-im shaft should be 
used. The rear portion of the shaft is flat- 
tened for use in the tool post* 



Jewelers Small-Parts Holders 
from Tablespoons 

Bent to the shape 
indicated, cheap 
tablesp oons p r o- 
vide good holders 
for screws and 
other small parts 
on a jeweler’s 
workbench. The 
handle ends of the 
spoons have 
V-cuts to slip under large flat-head nails 
driven into a rack so that they can be re* 
moved as desired 

—A. S. Wurz, Jr., Rockyford, Alta, t Can. 



Handy Splayed- Jaw Clamp 

This is an unusual type of clmrip that 
can be applied in a jiffy over a wide sur- 
face, and often does the work of two 
clamps. It consists of two identical pieces, 
the drilling and tapping of the holes being 
a little different in that only one hole is 
tapped in each jaw, the lower one at A and 
the upper one at B, This permits the 
damp to be adjusted rapidly as both 
screws are operated from one side. 




This clamp a wide Surface, is adjusted quick- 

ly t and often does the Work of two clamps 
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Hay Delivered from Baler Directly to Wagon 




Attached to either a traveling or sta- 
tionary baler, this loader eliminates the 
hard labor of picking up bales dropped to 
the ground. On a traveling baler it saves 
time lost in going back over the field to 
gather the bales, and when baling from a 
stack or bam, it saves labor by loading 
them directly onto trucks or wagons. It is 
constructed of flat or angle iron and in- 
cludes a hitch for towing a wagon. The 



divider blocks between the bales ascend 
the loader and the workman on the wagon 
returns them to the operator by sliding 
them down between the two top members 
of the loader which are converted for the 
purpose.— Stanley Russell, Vincennes, Ind, 



Short Fence Across Creek Saves Main One During Flood 

To avoid rebuilding several rods of fence 
across a creek after a flood, a farmer builds 
an individual, short fence across it as in- 
dicated. The regular fence stops at each 
bank of the creek and a couple of extra 
posts are set close to the regular end posts 
to support the short fence, which is all that 
has to be repaired after a heavy rain has 
raised the creek to flood stage. 

—James Vick, Wmterpoek, Va. 



CA dab of thick grease on the end of a 
matehstick will often solve the problem of 
replacing an awkward cotter pin as it will 
stick to the grease and then can be ma- 
neuvered into the hole. 




When a crevlt is flooded, the shaft sfcfinn of fence 

washes out without damaging the main one 
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Tools Carried on Implements 
in Rubber Kits 




naling the possibility of machine damage 
due to the pulley running dry and freez- 
ing to the shaft. 

— Grant O. Loader, N e wcomerstown, 0, 



Handholes Cut in Sawhorses 
to Carry Them Easily 

Carpenters and 
others who have 
to work with .saw- 
horses wilt find 
that holes cut in 
the cross members 
as indicated sim- 
plify carrying 
them. The holes 
should be rounded 
and sanded at the 
edges to avoid 
getting splinters 
in the hand. 




Tool kit from inner-tube fl/i urfrcdbarrauj or farm 
machinery preveri tv foas and COSIjt nothing 

A section of old auto inner-tube with 
a short slit in one side and nailed to the 
tongues of farm implements or stretched 
between the handles of a wheelbarrow, 
provides a dandy kit for small tools. The 
slit enables you to remove or replace tools 
quickly, yet prevents them from falling out. 



Grease Fitting on Countershaft 
to Lubricate Loose Pulley 

Difficulty of lubricating loose or idler 
pulleys that are constantly in motion is 




drill from the side of 



overcome by 
means of a grease 
fitting in the shaft. 
Drill a “’/lu-in. hole 
to a depth of 1 in. 
in the center of the 
projecting shaft 
end, and continue 
the hole with a 
% 2 -in, drill to a 
point under the 
center of the loose- 
pulley hub. Then 
the shaft until both 



holes meet. Tap the hole in the end of the 
shaft with a 1 ^-in. pipe tap and insert a 
Zetk fitting or a grease cup. The loose 
pulley now can be greased at will, elimi- 



Hammer Slung from Wrist 
to Avoid Dropping It 

When working on a building above a 
sidewalk or other place where it is neces- 
sary that every 
precaution be tak- 
en to avoid drop- 
ping a hammer, 
the workers of one 
construction com- 
pany sling their 
hammers from 
their wrists with 
rawhide thong s. 
These are run 
throu gh holes 
drilled at the end 
of the hammer 
handles, then doubled and looped around 
the wrist, being long enough so that they 
do not interfere with using the hammer. 



1937 INDEX 

for Craftsman, Shop Notes and Radio 
sections is now available and will be 
sent upon receipt of ten cents. Please 
do not send coin. Address Book 
Dept., Popular Mechanics Magazine, 
200 East Ontario Street, Chicago, 
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y PLANT STANDS 

in c Wood , Alctal and pladtic 



/COMBINING lustrous plastic or gleaming metal with a 
^ bone-white finish on wood, these smart plant stands 
add a modern touch when placed in front of a window, at 
either side of a bay or in a hall. While they can be assem- 
bled entirely of wood, a pleasing distinction between the 
legs and the bases can be had by using metal or plastic for 
the uprights. The stand shown in Fig. 1, and dimensioned 
In Fig. 2, is all wood. The legs can be turned from square 
stock, but it is easier to use standard 1-in. dowel rods, as 
turning such slender pieces is rather difficult, due to dis- 
tortion, and requires a distance of at least 42 in. between 
centers. In joining the square ends of the legs at top and 
bottom to the dowels, one of two methods is used. Tenons 
may be formed on each end of the dowel as shown in Fig. 3. 
or 1-in* holes are bored to a uniform depth in the ends of 
the square members to take the dowels. In Fig. 3 the jointer 

method of cutting tenons on round stock is used. A 
simple wood block clamped to the table guides the 
work and the machine fence sets the length of the 
tenon, as the work is slowly rotated in the same 
direction as the cutter head. Top and base of the 
stand arc wood disks attached to the legs with 

screws through the 
ends, the screws being 
countersunk and put- 
tied over with plastic 
wood, as in Fig. 5. The 
underside of the lower 
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boring holes % in, deep, triangularly 
spaced, and driving finishing nails through 
the edge into holes drilled through the 
pipe as shown in the detail at Fig. 6. Also, 
it f s a good idea to drill a small hole 
through the edge of the base to avoid 
splitting it with the nail. 

The design with curved uprights, in Fig. 
8, requires more time to construct. Band- 
sawed from 34 -in, flat stock, the legs 
are supported at the bottom with a 
triangular -shaped stretcher and fitted 
at the top with either an octagonal- 
shaped block or one with a simple 
turned edge. The contour of the legs 
can be marked best by 
laying the work out on 
the floor where a large 
radius can be swung. 



disk first should be recessed % in. deep 
and 5 in. in diameter for the insertion of 
a lead weight, For this you use about 
5 lbs, of molten lead poured into a sand 
or wood mold as shown in Fig, 7. Drill 
three or four holes through the weight 
and fasten it in place with brass screws. 

The top and lower bases of the design 
shown in Fig, 6 consist of two disks each 
of -in. stock glued firmly and screwed 
together. Here you will need 42-in, 
lengths of stock for the legs. As standard 
dowels of this length are not avail- 
able, unless you prefer to cut them 
on a molding head or shaper. Fig. 

4, 34 -in, chromium tubing may be 
used in contrast to a top and bot- 
tom of wood finished bone white. 

Before painting the wood, smooth 
it to a glasslike finish, using first 
medium coarse and then very fine 
sandpaper. Apply a light coat of 
thin paint as a primer, sand it 
lightly when dry, and follow with 
the finish coat* If more than two coats of 
paint are desired, sand lightly between 
each coat. If the stand is to be painted, 
thin-wall galvanized, electrical conduit 
can be used to good advantage. Vertical 
uprights of crystal plastic, highly polished, 
will produce a striking effect. Then, too, 
where massive lines are desired, standard 
-in. curtain -pole stock provides you 
with material requiring nothing but cut- 
ting up to correct lengths. Pipe uprights 
arc anchored to the wood bases simply by 



OlROWlL’M-Pl ATtCi OR PLASTIC 
TUBINO PQR LEJ3S 



Glistening mefaJ 
legs contrasting 
With wood top and 
base adapt the 
stand above to 
modem furnish- 
ings, white all- wood 
construction lends 
the tt and at the 
righ t to subdued 
surroundings 
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Circular, s^Wt-'fs radioting spirally from u cen- 

ter cofiimn of bright, chromium- plated tubing g ii'c 
t bin stand on u'ikjcioiJ flppfflrflfict’ that permits if to 
be used in any home, and it’s assembled easily with 
simple hand tools 



fTSCJHW 



SHELF 



The stand in Fig. 9 provides place for a 
number of plants on shelves radiating spi- 
rally from a center column of chromium 
tubing. Slots to support the plywood shelves 
are cut 7& in. deep in the column with a 
hack saw, and squared up with a file to take 
the shelves, to be inserted snugly. Screws 
driven in at the back hold them firmly to 
the column. This work must be done care- 
fully so that the shelves fit the slots tightly, 
otherwise the weight of the plants may 
tend to pry them loose. Care must be 
taken when drilling the pipe behind the 



slots for the anchoring screws* If the holes 
fail to line up with the centers of the disk 
edges, the screws are likely to split them. 
Three receding disks of %-in* plywood 
form the base of the stand and are fastened 
as shown in detail. The edge of each disk 
is counter bored deeply, after which the 
hole is continued with a small drill to the 
hole for the column in the center* A brass 
wood screw is driven in to contact the col- 
umn* after which the hole in the disk edge 
is plugged with wood. The top of the col- 
umn is capped with a turned plug. 



Fresh Fish Preserved in Wet Saivdust for Transporting 



Fishermen, who must travel some dis- 
tance to and from the lake or stream in 
which they wish to ply their art, often find 
it difficult to preserve the catch In a satis- 
factory degree of freshness without the 
use of ice. If the fish are dressed at once, 
after catching, and packed in wet sawdust, 
they will retain their freshness for several 



hours* and even more. If spring water is 
available, the sawdust should be dampened 
thoroughly with this, but water of the nor- 
mal temperature of the lake or stream will 
serve the purpose* The sawdust should be 
carried in some container which will ex- 
clude the air as much as possible* 

— G* E. Hendrickson, Argyle, Wis. 
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Tracings or Blueprints Stored 
in. Window Shades 




i keeps unfinished tracings stored safely by 
rolling them tip in t&indow xhudvS 

A number uf window shades with their 
rollers moan ted. between vertical supports 
as shown, provide handy places for storing 
blueprints, unfinished tracings, and simi- 
lar work* In use, & shade is unrolled, the 
tracing or blueprint laid on it and rolled 
up with the shade. 

— D„ A, Cason, Dal las, Tex* 



Wheeled Feed Rack Hauls Hay 
Right from the Field 

Resembling a regular hayrack, this feed 
rack can be set on the wagon, which is 
taken to the field, loaded and returned to 
the feed lots, thus saving the time to pitch 




This feed rack prevents waste of fiay, antf *fsn efi’m- 
mates pitching feed from wagon to rock 



the hay from the wagon to a regular rack* 
The bottom is built of solid boards, which 
extend to the lower edges, although the 
sides taper inward toward the bottom at a 
30 angle. The owner estimates that about 
one-third of the hay is saved which would 
ordinarily be pulled out and trampled un- 
derfoot from a regular hayrack. 

Lathe Set to Cut Small Tapers 
with Piece of Cardboard 

When a slight 
taper is to be cut 
on mandrels* etc., 
the lathe can be 
set for the job by 
merely inserting a 
strip of cardboard 
under one side of 
the tailstoek r The 
amount of taper is 
determined by the thickness of the card- 
board, which tilts the top of the tailstock 
to one side as indicated by the dotted lines* 
— H* Harrison, Woodstock, Out., Can. 

Irmer-Tu.be Patch on Glove Palm 
Aids in Using Screwdriver 

To facilitate the 
use of a screw- 
driver when wear- 
ing cotton gloves, 
one mechanic puts 
an nine r-t ube 
patch in the palm 
of one as indicat- 
ed. The heel of the 
screwdriver bears 
against the patch 
where it tends to cushion the hand and 
provide friction in gripping the screwdriver. 



Protecting Exposed Instruments 
on Motorcycle 

The difficult problem of preventing wa- 
ter from passing around the glass covers 
of speedometers, ammeters, and other ex- 
posed instruments on a motorcycle, is 
solved by coaling the joint between the 
glass and metal with cellulose cement. The 
cement can be made by dissolving cellu- 
loid chips in amyl acetate to form a thick 
paste, — Ivan J. St rotten, Detroit, Mich. 
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Arrows Matched on This Homemade Tester 




CSftDLE (BRASS TUBIN' 



TESTING 

deflection 



WEIGHING 



2-LB. 

lead weight 



Both amateur and professional archers 
who make their own arrows, will find 
that this simple instrument saves lime 
and helps to match a set of arrows as to 
weight, balance and spine. It consists of 
a narrow base nailed to a wide panel at 
right angles, three scales being attached 
to the panel as in Fig, 4. A pointer piv- 
oted in the center of the panel, with a 
2-lb. weight at the short end and the 
long end reaching to a deflection scale, is 
used to test the spine as indicated in 
Fig. 1, The arrow Is placed between two 
brackets, after which the amount of de- 
flection caused by the weight of the lead 
is shown on the scale, A pointer pivoted 
to the back of the panel and held by a 
spring, as indicated in Fig. 3, works with 
the weight scale as in Fig. 2 t Note that 
the panel is slotted next to the stale and 
the pointer end bent to work in it so that 
the reading can be taken from the front. 
A short piece of tubing split in half and 
soldered to the pointer serves as a cradle 
to hold an arrow while weighing it. The 
balance scale at the bottom of the panel is 
merely a 1-ft. rule held beside a wedged - 
shape piece of wood to serve as a knife- 
edge pivot on which the arrow is placed 
to find its center of balance* Fig. 5, The 
rule serves as a guide in selecting arrows 
that balance the same distance from the 
pointed end, As all tests with the instru- 
ment are comparative, the scales can be 
calibrated as desired. To use the instru- 
ment. one arrow is tested on it, after which 
others are tested until a set is found that 
has the same weight, balance and spine, 

— Clement C. Parker, Norristown, Pa. 
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Life of Rubber-Glove Fingers 
Extended with Tape 

When rubber gloves are worn while 
picking up objects with the fingers* the 
balls of the fingers and thumbs wear 
quickly, rendering the gloves useless. In- 

stead of trying to 

^ forehand by ap- 
^ plying small pieces 

The tape will re- 
ceive the wear and is easily replaced. This 
method is used regularly by a photogra- 
pher who handles glass plates in develop- 
ing and fixing solutions. 
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Sweet-Potato Vines Cut Quickly 
with Horse-Drawn Sled 




£led with mow'tr-ticktx peetioitit on i-unn«^ ciifi 
i-u/tr ct-pntutij fflif MmnVal before digging 



Cutting sweet- potato vines between the 
rows before digging them* is simplified 
with this sled, which is pulled between 
the rows. Sections of a mowing-machine 
sickle, screwed to the sides of the runners 
near each corner, project below T them and 
cut the vines. The sled should be wide 
enough to just clear the potato Hills. If 
necessary to weight the sled, the workman 
can ride on it. 



Truing Lathe Center 

When a lathe center has to be trued up 
without the use of a compound rest or 
when the rest has been set and cannot be 

disturbed, a tail- 
stock center can 
be employed to 
guide the tool. A 
bent tool holder is 
used with the heel 
resting against the 
rear side of the 
tailstock center. 
Now if the saddle 
is moved up as the 
cross slide is moved outward, and the heel 
of the tool holder is kept in contact with 



the taiLstock center, the tool will be forced 
to follow the same path and produce the 
same taper on the center being turned. 

— H. Moore, Leeds, England. 



Number of Month on Calendar 
Saves Time 

Typists, clerks 
and other office 
workers who often 
have to refer to a 
month by number, 
can save time by 
marking the num- 
ber of the month 
in large figures on 
the calendar. A 
glance will show 
the number of month without having to 
count back as is often the case. 

Armored Cable Cut Smoothly 
Through Tape Wrapping 

To avoid ragged 
edges when cut- 
ting armored cable 
with a hacksaw, 
wrap a piece of 
friction tape 
around the cable 
at the point where 
it is to be severed. 
Then cut through 
both tape and cable. The tape is removed 
in a moment and the edges will be found 
clean, which makes it easier to work with 
when placing an electrical fitting over the 
end. — H. R. Wallin, New York. 



Water Will Lubricate Hack Saw 
for Lead Cutting 

A Wisconsin 
plumber declares 
that oil never 
should be used to 
lubricate a hack 
saw when cutting 
lead. A small oil- 
can filled with w t s- 
ter should be kept 
readily at hand for 
such work. 
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Hand Loom 

cast& Jm/o 

By WAYNE C. LECKEY 

/CAPABLE of weaving sir and cane into 
^ solid or open-woven webbing from 12 
to 20 in. wide, this homemade loom affords 
the small shop in the business of 
chair caning a profit from weaving 
its own seating materials. Figs. 1 
and 3 give you the general idea of 
assembly. The frame is made of 
1 3 4 by 3 -in. hardw r ood, mortised 
and tenoned throughout. In 
notches cut in the top of the for- 
ward legs, a half- 
round breast beam is 
fitted as in Fig. 3. Two 
lengths of slotted pipe, 
sliding on flat-iron 
crossbars, form an ad- 
justable weaving bed. 

Cane and webbing 
beams are fitted 
to opposite ends of ^ „ 
the loom and pivot 
in brackets* The *■ l, 

webbing beam can 
be turned with 
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tenons sufficiently long to allow 
a 6-in, ratchet wheel to be 
pinned at one end* The cane 
beam or drum is constructed as 
shown in Fig. 2. Heavy canvas 
is tacked to each beam and 
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iron bar is inserted in each hem 
and drilled with a 
breast beam series of holes 

swed from spaced % in* apart* 

1 he canvas at- 
^ tached to the cane 
[ r v J beam should be 
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luw ii to return over the weaving bed as 
far as the heddle uprights, Fig. 1. Canvas 
on the webbing beam should reach at least 
to the top of the breast beam, 

The number of reeds in the beater. Fig. 
4, govern the size of the mesh. As dimen- 
sioned, the reeds are used for J 4 -Im mesh 
with the weave termed as “Fine*” For 
weaving ^s-in. mesh, “Superfine, ' a sepa- 
rate set of reeds must he made. This is 
true also for 1 tit— in. mesh, “Fine -Fine,” 
and ’-iii- in. mesh, “Medium,” The reeds 
are made up in 6 and 8-in. sections in or- 
der to build up to the desired width. Metal 
separators inserted between the reeds di- 
vide each set of horizontal strands* 

The heddle frames are constructed as 
shown in Fig, 9, Angle-bent flat iron 
screwed to wood stretchers and fitted with 
narrow crossbars 16 in. apart forms the 
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frame in which the heddles 
arc suspended on twisted 
wires. The frames move up 
and down alternately on a roller support, Fig* 3, 
A roller tension beam fitted to the rear of the 
frame. Figs. 3 and 6, gives, each time the strands 
are elevated, to prevent breakage* Fig. 3 gives 
dimensions for the treadles. 

Begin threading up the loom by tying the 
strands to the canvas of the cane beam as shown 
in Fig. 8. Starting in the center of the beam, 
insert two strands through the hole and tie se* 
curely. Then thread one strand through the rear 
heddle and the other through the front heddlc, 
both strands starting from the same hole in the 
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e^ch hole 



beg n threading- 
center hole 



TWISTING 

THE heddle 

WIRES .h 



STOVEPIPE WIRE 



CURTAIN -ROD 
RINGS yS 



RIVETED 



canvas. Proceeding forward, insert the 
strands through Hie center reed of the 
beater,, one on each side of the separator. 
When the cor reel number of strands have 
been threaded through likewise, the 
strands are drawn out their full length. 
Fig. 7, and damped. With an assistant, the 
cane is then reeled in on the cane beam to 
a point where the wooden clamp will drop 
down behind the breast beam. The loose 
ends ore tied to the canvas on the webbing 
beam before the clamp is removed. Engage 
the pawl in the ratchet to bring the cane 
sufficiently taut, but not too great. 

The loom is now set for weaving. Mesh 
pegs, corresponding to the size of webbing 
desired, are used as shown in Fig. 5, These 



CANE INSERTED 
ON EACH SIDE OF 
METAL SEPARATORS 



SASH CORD 
SUPPORTS 



BOS0JN 
WOUND 
tWJTH CAME 



FINAL 

WEAVING STEP 



space the horizontal strands as the weav- 
ing progresses. Now to weave. First, ele- 
vate the hcddle then, with the cane tied 
around the bed bar, pass the bobbin 
through between the two diverging sets of 
vertical strands and loop around the bed 
bar on the opposite side. Seeing that the 
glazed side of the cane is upward on the 
return weave, reverse the treadles and 
pass the bobbin through as before, loop- 
ing around the pipe bars as in Fig, 5. Then 
with the beater, crowd the weave snugly 
together. The weaving of the horizontal 
strands is continued in this manner, using 
the mesh pegs, for a distance equal to the 
width of the webbing exclusive of its mar- 
ginal ends. At this point, the diagonal 
strands, Fig. 10, must be woven in by hand. 



done. Wien these strands are in place, the 
looped ends around the bars are cut and 
the webbing so far woven can be reeled in 
on the webbing beam and the operation 
repeated. Except for the amount of cane 
lost in threading the beams, there is prac- 
tically no waste as short strands can be 
used later as weavers. 
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Alphabetical Bill File on Wire 
over Shipping Bench 



T his shipping clerk has alphabetical hie (or bill# 
tight above his head 



Shipping clerks and others who have to 
handle quantities of bills and invoices will 
find this alphabetical file convenient* It is 
stretched between walls above their bench 
where the papers can be reached instantly* 
The file consists simply of a number of 
paper clips of the type shown* which are 
strung on a wire* Pieces of sheet metal 
bearing the letters of the alphabet are sol- 
dered to one handle of the clips as indi- 
cated in the circular detail. 



piece of hexagon stock. The sleeve is 
drilled out and tapped so that it will clamp 
the screw head against the beveled end of 
the rod. The portion of the sleeve that 
contacts the screw head is counterbored 
to the same bevel as that of the head. 

— Michael Wolf, Minneapolis, Minn. 



Boards Laid Across Fence Comer 
Provide Simple Sunshade 

When there is young livestock on a farm, 
it will often pay to erect a number of these 
sunshades for use on hot days. If the 
fences around the cattle yards are wood* 
so much the better. You need only lay old 
boards across the corners as indicated in 
the photo* a single nail through the end of 
each board holding it in place* 



Ft Aprils laid across top at fence af corners 1 provide 
ideal sunshade tar yaung cattle 



Holder to Clamp Screws in Vise 
While Shaping Ends 



Container for Soldering Flux 



STEEL TUBING 



Welders will find 
this container un- 
usually handy be- 
cause it sets at an 
angle so that the 
flux can be reached 
e a s i 1 y with the 
welding rod. It 
consists of a short 
piece of large tub- 
ing with a metal disk welded to one end 
to close it* and a rectangular piece welded 
to the other end to cover half the opening* 
the piece projecting over the edge to 
serve as a support when the container is 
set on a bench. 

— W. R. Maddex, Richmond* Ind* 



On jobs that re- 
quire pointing 
ends of a number 
of machine screws, 
this simple holder 
will grip them 
tightly so that 
they can be 
clamped In a vise* 
It consists of a 
piece of steel rod 
flattened on two 
sides at one end 
and threaded at 
the other to take a 
sleeve* which is 
made from a short 
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Small holes drilled in grattkcuse I'cnt Haling tube often help m e<iie5 of exces- 
sive oil consumption that hasn't been reduced hy reconditioning the motor 



Cffi(ifr r fuller ball on screwdriver removes 
broken bulbs safely. A hove t rivets driven 
from clutch aftd brake linings fall through 
pipe "anvil" into receptacle on floor jeo 
that they aren't scattered about, felt, 
mud and insects forced from radiator fins 
with special wafer nozzfa, winch consists 
of small pipe having u cup und u sjituil 
Jbt5i*3 drilled near the capped end. Below* 
breakage at t r itch-body reflectors avaiifcd 
by hinging them in place xa that they 
swing und tend to absorb the shock it 
struck by SOrm ofrjftf 
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Small Funnel Holds Compound 
to Grind Valves 




A small Funnel with a cork in the spout keeps valve* 
grinding compound conveniently hand 



To hold valve -grin ding compound con- 
veniently at hand, one mechanic employs 
a small funnel* A cork closes the spout, 
which is inserted in one of the bolt holes 
of the engine block to hold the container 
erect and prevent it from tipping over. 



Increasing Life of Mud Hooks 

A good way to 
increase the life of 
mud hooks is to 
pry open the end 
links connecting 
the cross chains 
w i t h the side 
pi ales, and turn 
them over when 
nearly w o r n 
through- Do not 
open the hook any wider than necessary as 
the metal might break when the hook is 
closed over the plates again. 

■ — Henri Castonguay, Spencer, Mass. 

Assorted Shoes Equalize Brakes 

The effect of one brake shoe in each pah 
is often greater than the other, which is 



due either to the lining being different, or 
to grease having leaked onto one and not 
the other. This trouble can be overcome 
on brakes having two interchangeable 
shoes. The four shoes are removed from 
the wheels and so assorted that one of the 
quick acting and one of the poorly grip- 
ping are in each drum* If the brake is of 
the type having the shoes mounted verti- 
cally, the good one is placed at the rear 
side of each drum. As the weight of the 
car Is thrown against the front side of each 
drum when stopping, the good shoe in the 
rear half gives more friction, which is usu- 
ally lacking- This plan does not increase 
the over -all power of the brakes. It makes 
all of their power usable. 

— E. T. Gunderson, Jr., Humboldt, Iowa. 

Tightening Tubular Terminals 
on Spark Plugs 

For t ightening 
or loosening long, 
tubular nuts on 
spark-plug termi- 
nals, a socket 
wrench of the type 
used to tighten 
knurled nuts on 
radios will do the 
job in a jiffy and 
without damaging 
the nut. This wrench is better and quicker 
than a pair of pliers as the knurled surface 
inside the socket grips the terminal nut 
tightly .-“Emil J> Novak, Omaha, Nebr* 

Shrunk-Fk Piston Pins Removed 
with a Heat Gun 

Instead of put- 
ting a piston in hot 
water or oil to ex- 
pand the bosses so 
that a shrunk-fit 
piston pin can be 
removed, try using 
a heat gun. The 
heat can be ap- 
plied directly to 
the bosses to ex- 
pand them quickly 
without heating the entire piston, and the 
job can be done in much less time than 
when the other methods are employed. 
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Bumper Vise Stand to Repair Cars on Road 




WELtEP 
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For repairing cars on the road, a Cali- 
fornia mechanic finds this bumper stand 
handy to hold a vise or a small hand drill 
press. It’s just a piece of 2 by 3-in. yellow 



pine or hardwood boiled to the front 
bumper and to an extra bar of fiat stock 
bolted to the bumper and extending under 
it, Rigidity is obtained by reinforcing the 
entire assembly by means of three brac- 
ing rods, one end of these being fastened 
to clips welded to the tubular brace be- 
tween the springs. A slotted piece of 4 by 
4-in, angle iron, bolted to the upper end, 
simplifies attachment of tools. 



Garage Doors Made Burglarproof by Clip on Locking Bar 



Garage doors that are locked by a bar 
pivoted to one of them, can be made bur- 
glarproof by a spring clip as indicated. 
This is fastened to the bar near one end to 
engage a projecting iron catch, which is 
riveted at right angles to the regular bar 
bracket on the door, The catch prevents 
the bar from being raised by a thin piece 
of metal pushed between the doors. 



Poor Free-Wheeling Adjustment 
Causes Noisy Gears 

In many cases of complaints of trans- 
mission howl and noise on the 1934 Plym- 
outh, while driving out of free-wheeling, 
the trouble was found to be caused by the 
free-wheeling gears not meshing fully. 
Shortening the control rod so the gears 
meshed correctly stopped the trouble. 
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W/ien the bar is dropped into the hrucite.ts , thf catch 
slips over art ocm set file bar cannot be raised 
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Patching Rack for Inner Tubes 
from Old Spade 




Old spade screwed to waff or bench provides handy 
support for inner tu&e while patching it 



An old spade can be converted into a 
handy wall or bench support to hold inner 
tubes while patching them. The natural 
curve of the back of the blade is just right 
for this type of work. To attach the blade- 
remove the handle and T after heating the 
straps, bend them as shown and screw 
them in place. Additional rigidity can be 
had by riveting or welding an extra strap 
at an angle under the blade, 

— W. C. Wilhite, Carlinville, HI. 



Lubricating Windshield Wipers 

Wipers that are inclosed in panels above 
the windshield can be oiled by the vacuum 
line under the instrument panel. Put a 
few drops of oil into the line and with the 
aid of a tire pump force air up into the 
wiper.— Clifford Horne, Redgranite, WLs, 



Storage Battery Checked for Leaks 
with Ordinary Compass 




If you drop a 

storage battery or 

have other reasons 
to suspect that the 
cells might have 
been cracked so 



that there is an electrical leak between 
them, an ordinary compass can be used to 
make a check. Just set it on one of the 
connectors between the cells, and if there 
is current flowing between them, the com- 
pass needle will be deflected at right angles 
to the connector. Make two or three tests 
with the battery in different positions to 
be sure the needle is not merely pointing 
to the earth’s magnetic pole. 



Bugs Removed from Windshield 
w ith Wood Block 

One mechanic 
found that wet 
pine blocks kept 
in a bucket of wa- 
ter near his gaso- 
line pumps were 
effective for re- 
moving bugs from 

windshields. 

Fresh accumula - 
tions were scraped off easily with the 
smooth edge of a block, while dried depos** 
its were rubbed off with the end grain. 




Sliding Straps on Robe Rail 
Hold Your Umbrella 

Carrying an umbrella in the car is usu- 
ally annoying, as it is difficult to find a 
place where it will not be in the way. If 
the front seat is provided with a robe rail, 
two leather straps may be attached to the 
rail to hold the umbrella as indicated. 




Your umbrella is always Out of the way, yet is ot 
band when needed if it rj strapped to tft* robe raif 
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KODAK BANTAM SPECIAL 

(it hove) . .. Lens* Kodak Anastig- 
mat HKTAR /.2.0, extra-fast, 
super-corrected. Shutter, Com- 
pur- Rapid, 9 speeds to 1/500 
second. Built-in coupled range 
finder of the split- held military 
type finds the range and focuses 
in one operation. Filmic ntering 
device locks film accurately in 
position for each exposure. 
New low price, $87. SO, in- 
cludes field case. 



KODAK RETINA u {above) . . , Lens, anastigmat f.2.8 
or anastigmat/.2.0, Shutter, 1/50G Compur-Rapid. 
Coupled coincidence-type range finder. Body shut- 
ter release. Double-exposure prevention device* 
Kodak Retina 1 I,/. 2 . 8, $115; Kodak Retina IJ, 
42.0, Sl id. Prices include sportsman s field case. 

KODAK RETINA I (mt H iff Strafed) . . . Lens, Kodak 
Anastigmat EKTAR /. 3.5. Shutter, 1/500 Compur- 
K apid. Film- measuring mechanism. Exposure 
counter. Depth-of-focus scale. Price* S5 7 *50+ 



KODAK DUO 5IX-2Q, 

Ser|#« n (left) . * . The 
miniature that takes album* 
size pictures (1J&" x 2',V'). 
Lens, Kodak Anastigmat 
/. 3*5. Shutter, 1 /500-second 
(’rjmpur-Rapid. Eye-level 
finder fr ames action^— 
makes it easy to follow. 
Body shutter release mini- 
mizes danger of camera 
movement. Bracket for 
Kodak Pocket Range 
Finder. Price, $57.50. 



Orff EASTMAN mates ite KODAK 



LOAD WITH A WIDE SAMfif Of BLACK-AND-WHITE FILM 

* * * Kodak Retina I ami Kodak Retina II load with 
Kodak "SS,‘ r Pan atomic, Super X*and Infra-Red 
Film; Kodak Bantam Special, with Kodak Patia- 
tomic and Super X; Kodak Duo Six- 20, Series II, 
with Kodak Ve rich route, "SS,” and E J aoatomtc. 

ALSO LOAD WITH KODACHROME (F ULL-COLOR] FILM , * * 

Kodak Retina 1, Kodak Retina 11, and Kodak 
Bantam Special also load with Kodachrome Film 
for gorgeous full-color transparencies -These may 
be viewed as they are, or mounted in slides for 
large-size projection with Kodaslide Projector. 
At your dealer’s , , , Eastman Kodak Company, 
Rochester, N*Y* 




KODASLIDE PRO- 
JECTOR ... Ideal for 
projecting mou nted 
Kodachrome trans- 
parencies. Bujli to 
precision stand- 
ards* Yields big 
images of unsur- 
passed over-all clar- 
ity. With8- foot cord, 
switch, plug, 4 tie- 
inch lens, $48.50. 
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THIS PART OF"DUDE” 

IS O.K. WITH 




HERE IE LOOKS MIGHT? PLEASANT being host 
at the Malibu "Dude*' Ranch and starting guests 
Betty Campion and Alice Carver on the trails. But 



ask Lee Thursby about the exhausting task of keep- 1 
ing 55 " dudes" amused and fed! You bet Lee 
has a favorite cigarette, and, at tight, he tells why. 




Comet* are a matchless blend 
of finer, MOKE 
EXPENSIVE TOBACCOS 
-Turkish and Domestic 





PEOPLE DO APPRECIATE tHI COSTLIER TOBACCOS IN Camels 



THEY ARE THE LARGEST-SELLING CIGARETTE IN AMERICA 



BUT WHAT YOU DON’T SEI ABOVE 
IS THE TOUGH, NERVE -STRAINING 
SIDE OF KEEPING A BUSY "DUDE" 
RANCH GOING 

Leu Thursby has roc EO have steady 
nerves. H e smokes Camel dj[irctte$, 

He finds Camels arc so mild that 
they never j*et on his. nerves! 



ff 

ONE SMOKER 
TELLS ANOTHER: 



CAMELS 
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RANCHING 
LEE THURS6Y 



* 






* 






""Lee, I’ve been try- 
ing m decide whal 
it is J like best about 
Camels— their mild- 
ness, or that good 
Camel taste. Camels 
agree with me in so 
m any, nit my w a}' $ 1 ' 1 



L •• 















t'rep-T riR Of 

J!, J r !£«• j'eic-’ilai 
! '-'L'ili-i. ii Llti.. 

IjVfripdw-SptMi, 

w. q. 



BACK TO THE REAL GRIND of "dude" ranch- 
ing* Lee Thursby. assisted hy " Shorty” 
Kelley* hefts another big load of grub 
From the chuck -wagon. Cartons of Camels 
too. Let- speaks fur millions of smokers 
when he says: "I smoke Camels ’for 
digestion’s sake.’ Camels set me right! 
Believe me, TJ walk a mile for it Camel T " 



¥ 





> \ 



AGREE WITH ME!" 
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* 'Gentlemen Drivers” Thrill Hunters of the Air Lanes 



i Continued from p-age 22EH 



( Cnymtiny.'d from page 253 > 




and 



<lry them out helps a balky engine, 

many drivers carry an extra set of spark 
plugs in a dry place in case they are 
needed* 








Three or more different shapes of pro- 
pellers are in most drivers' kits, A small 
propeller gives the best speed in calm wa- 
iter hut rough water, which is faster, calls 
tj'for a propeller with more pitch, A pro* 
toeller with plenty of pitch gives the high- 
est speed in a straightaway dash but a 
larger propeller of smaller pitch is best for 
closed -course racing because its more 
positive bite on the water gives better ac- 
celeration, On rivers that contain quan- 
tities of driftwood drivers use steel pro- 
pellers that can chop their way along with- 
out bending the blades. 

Outboard racing is cheap in comparison 
with other speed sports. You etui spend as 
much as $l r 500 for an unlimited “X* T -class 
motor if you want a crack at the present 
world record of a fraction under eighty 
miles per hour, or you can get into the 
rnhigekJiW.^ class with a complete outfit, 
including motor, hull and trailer* for about 
$390. If you build the hull and trailer you 
can clip a hundred dollars off that cost. 
Most drivers buy their hulls and do their 
own motor work. The “M ’* class requires 
a fifty -pound boat and an eight -cubic -inch 
motor and you will have to beat thirty- 
three miles per hour with that equipment 
if you want to hang up a new record* 

The other hydroplanes graduate in size 
from the U A" class, with a 100-pound boat 
and a fourteen -cubic -inch motor, U B K1 class 
with a lOO^pound boat and twenty-cubic- 
inch motor, *'C' f class with a 150-pound 
hull and thirty- cubic -inch engine, to the 
* L F“ class that requires a 190- pound hull 
and a sixty -cubic -inch engine. In the last 
you will have to do better than fifty miles 
per hour to win many races. The present 
record is sixty- two miles per hour. Other 
racing classes are the one and two man 
runabouts, 



CPopular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in* any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self-addressed envelope. 



the sake of brevity. Sometimes, two or 
three minutes of dialogue will have to be 
added to a show. Different inflections on 
the lines alone often will do the trick. 

In the radio programs he produces* 
Stuart Hawkins uses his forefinger to pace 
a script. Not one member of a cast so 
much as opens his mouth until Hawkins* 
finger comes down. The finger uplifted 
means silence. Manipulated in certain 
ways, it signals the timing of sound effects. 
In a scene where there are many charac- 
ters, it moves around like a baton. 

Any doubt as to the reality of radio 
characters in the minds of the listeners 
vanishes after one look at the personal 
letters they receive daily. A kindly board- 
ing-house owner or a country -doctor 
character will receive hundreds of letters 
asking their advice on love problems or 
how to secure a job. If some dashing hero 
is wounded in battle, he receives remedies 
and suggestions for taking care of his gun- 
shot wounds. Whenever some feminine 
character becomes engaged to some other 
imaginary character* her mail is glutted 
with advice on husband-taming and 
housekeeping. 

Chicago is the script capital of the radio 
world, Tli ere are approximately 500 radio 
actors engaged in radio dramatic work. 
Of this number, however, approximately 
fifteen per cent do ninety per cent of the 
jobs. An actor receives from fifteen to 
twenty- five dollars a program for an or- 
dinary part. Some actors and actresses 
have worked on as many as forty script 
shows in a single week but ordinarily an 
average week is ten or twelve appearances. 

A whole bagful of voice tricks must be 
possessed by a radio performer, Contempt* 
love* anger* pity — every mood requires a 
corresponding tonal quality in the voice. 
He must be adept at reading lines or his 
performance will sound mechanical. 

Stock companies and the smaller radio 
stations have been the developing ground 
for the majority of players, particularly 
those who do character work. Some of 
these are amazingly versatile. Forrest 
Lewis plays the part of young men, old 
men, Germans, French men, Englishmen, 
Hindus* Orientals, and five Negro charac- 
ters, On one fifteen- m in ute show he plays 
six characters. 
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NEW/f^&DRE 
DRIES WET ROADS 



. . . Also Gives You Golden Ply Blow-out Protection Free 




Read how this new tire 
can save your life 

W ITH traffic growing heavier, with 
long vacation trips just ahead, 
right now is the wise time to replace 
smooth, dangerous lires with ihc new 
Goodrich Safety Silvertowns* 

This sensational Silvertown is mare 
than just a new tire — it's n NEW k.i.\n 
or tikh 3 in skit i r has the fa mou s Gold en 
I J h hlsiw-iiuc protection that has al- 
ready saved thousands of motorists’ 
lives. Outside it has the amazing new 
Life-Saver 1 read rhar actually dries wet 
roads and g,ive.s you the if/tirhesi non- 
skid stops that you’ve ever had, Lor 
fomorrtiu 'i safe ty—e quip your car with 
Goodric h Safety S j | * creow n s f&f/riy/Thfcy 
cost you not a penny extra, 



Silvertown 



Wins "hands down" in mm-skid tests 

For thousands of miles over wei and 
dry roads the famous Pittsburgh 
Testing Laboratory checked the ress- 
lur and prrmiMM^ticrd tires of Amer- 
ica's sis largest ute manufacturers to 
determine sdemilicaJ J J' which the 
gave greatr.tf resistance In skids* 



SUMMARY OF THE REPORT 
from America's Largest 
In dependent Testing Laboratory 

NON-SK J D-- \ he new Goodrich 
Silvcnown with the Life-Saver 
I read gave greater skid resistance 
than any other lire tested indud- 

" rtS listed (tom *0% (« 
70% higher in price. 

MILEAGE — T he Goodrich 
SjJveriQTvn ga^c more non-skid 
imlt age than any of the Other tires 
tested in iis Own price ranges 
averaged IP. 1% more miles be- 
fore the lire s vi ore .smooth. 

' BLQ W-O UT PR OTBCTi ON 
— 'Despite the severe nature of 
tht*e tests, no Silvertown bl LW 
°“ T : ltr failed from an y cause, 
while tw U tires of other 
makes I ailed." 

A, H. ELLIS, Pres. 

PITTSBURGH TESTING LABORATORY 



Ci H n d rich 
Lilt- !j .l y tr 
i read sw eeps 
water right 
:.i ml J eft J i k e a 
bittery o t 

v. End shield 
w i p t-rs — ac- 
tual h dries 

w el road s . 



LIFE-SAVER TREAD SKID-PROTECTION GOLDEN PLY BLOW-OUT PROTECTION 
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The Truth about Tank Farming 

fConlinucd JrOm pager 235 > 

place naturally. But in the water-culture 
method they must be made by the operator. 

The proper preparation of seed beds, 
tanks and nutrient solutions is only part 
of the problem. Knowledge and control of 
light and temperature, plant diseases, in- 
sect pests, plant varieties and their cli- 
matic adaptations are equally important. 
In short, a successful water culturist must 
know as much about plants as a successful 
dirt fanner or an expert greenhouse man, 

In the welter of confusion about water 
culture, promoters and profiteers have 
seen a chance to reap a quick fortune. 
Many have advertised the sale of nutrient 
sails for water-culture solutions, making 
highly exaggerated claims for these chem- 
icals— such as the power to produce crops 
without regard to the season of the year* 
One promoter offered a package of nutri- 
ent salts for $1,25. Purchased at a chemical 
supply house, the same amount of salts 
would cost only five or ten cents. 

It would be misleading to state flatly that 
greater yields are possible by water-cul- 
ture methods than by soil methods in the 
same area* Greenhouse conditions are so 
different from those on the farm or in the 
garden that up scientific or practical basis 
of comparison exists. Yields from water 
culture are not so impressive when com- 
pared with the yields from greenhouses 
growing tomatoes in soil* Both successes 
and failures have been reported from 
greenhouses using the water-culture 
method of growing tomatoes. The ques- 
tion resolves itself to this: Is it cheaper to 
grow tomatoes by water-culture methods 
or by soil methods? 

Water culture at present is for the ex- 
pert. It is still in the experimental stage, 
and to go at it on a commercial scale with- 
out training and experience is a gamble. 
Ernest W. Bmndin of Montebello, Calif., 
1$ one grower who has made a success of 
water culture on a large-scale commercial 
basis. He holds a bachelor of science de- 
gree from the University of California and 
has been engaged in patent and irrigation 
engineering. He started his project three 
years ago with the advice of Dr. Gerieke, 

Mr. Brundin has about half an acre un- 
der glass. In his greenhouses are 150 
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chemical tanks, containing 12,000 tomato 
plants. Temperature, sunlight and humid- 
ity arc rigidly controlled, and the nutrient 
solution is pumped to all the tanks from 
one central pumping unit. No one chem- 
ical formula is used. He tests his solution 
every twenty-four hours to see what ad- 
justments should be made. The plants are 
fed about eight pounds of salts each day — 
costing about three cents per pound. On 
cloudy days, the plants require less food 
than on sunny days. 

Seed is planted about the first of Sep- 
tember and the ripe tomatoes are harvest- 
ed continuously from January to August. 
Then the plants are removed, the houses 
and tanks arc thoroughly cleaned, and new 
seed is planted. Mr. Br undin’s water-cul- 
ture tomatoes are in constant demand by 
large fancy grocery stores and are also 
served in the dining cars of one railroad. 

Mr. Brundin reports that the 1937 crop 
yielded at the rate of eighty -three tons per 
acre and sold in the wholesale market for 
an average price of thirteen cents per 
pound. This is possibly a fifteen to twenty - 
Five per cent greater yield than that of 
hothouse tomatoes grown in fertile soil. 
More favorable prices are obtained be- 
cause the fruit is harvested during dark 
winter days when soil-grown, hothouse 
tomatoes are not available. At prescnt t the 
investment required for an acre of water- 
culture equipment will run about 525,000 
for the hothouses, and about $7,000 for the 
tanks and pumping equipment. 

"'The person who ventures into 'chemical 
farming’ should be guided by dollars-and- 
cents facts/' says Mr. Brundin. "Small- 
scale ‘experimental’ tanks, as advertised 
by the promoters, are more difficult to op- 
erate and control than a large commercial 
plant. It is essential that the grower have 
a knowledge of testing alkalinity-acidity 
and nutrient balances, and know how to 
make the necessary adjustments.” 

That is the opinion of a man who speaks 
from first-hand experience. The truth 
about water culture is this: With scientific 
methods and expert supervision, it may 
succeed on a commercial scale in luxury 
crop production. But the commercial 
grower must be prepared to invest a con- 
siderable amount of money in equipment 
and develop his own technique with ex- 
pert advice. Otherwise he may be doomed 
to discouraging failure. 
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In summer as well as in winter, Delco- 
Remy engineers and research men 
subject Delco batteries to cold -room 
tests at a temperature that never varies 
more than one degree from zero. Here, 
under approximate winter operating 
conditions, each part of a Delco battery 
is thoroughly checked) so that its cold- 
weather performance may be assured. 
It is this thoroughness in research and 
testing that assures battery users of 
quick starting, ample power, and 
long life from the Delco batteries in 
their cars, trucks, boats, and tractors. 






pi’fi Kj frariery sales and n*ri r ict r Vfj ij it i 11 - 
merits are arailatde pr United Motors 
Sen-tee Star urns mid dealers everywhere. 



3 



®d@'D -aiyuiir 




\S‘I)ERS!>N. INDIANA 
World's Larges I W anulacturer of AulDmotive Electrical Equipment 



jr/iew 'tmfrriis to rr dvcrtiscrx jjk'fljsc LHcnfiVn yupitlar Mecharticff 
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DO YOU 



WANT a n(?w bnaincu 
profession of your own, 
with nil the fmdi j you cun 
attend to? Then become 
ii foot corrccthinlst , und 
in a tfecka ourn hit; income in service ferai ( — ‘not medi-raJ 
nor chiropody — easy Icrriia for linntii: t mi nin e . no further eripital 
no itooda to buy, no n(Mncy. Eai abided 1891, Aiidrt * * 

Stephenson Laboratory, l Djt-tiiayJ Boston, Mass, 



a w . 

Cloak of Fire Guards Drop of Steel 

t Continued from pngi; 203> 

is delivered from a welded underground 
tank at the Riling station through a welded 
pump into the welded tank of your auto- 
mobile. 

Arc welding for many years was pro- 
hibited, but now is almost the universal 
method employed for fabricating the mam- 
moth pressure vessels used in refineries, 
because it allows them to treat the raw 
material at extremely high temperatures 
and pressures, and in large volume. This 
modern refining equipment enables the oil 
industry to extract fifty per cent more 
motor fuel from a barrel of crude oil than 
was possible before the days of the shield- 
ed arc. The cut in the nation's annual gas- 
oline bill as a result of this saving in raw 
material has been estimated to be more 
than a billion dollars, or five cents a gallon 
on the retail price, and the gasoline itself 
is rated to be fifteen per cent more efficient. 

In the steam-power field, temperatures 
and pressures took an upward surge. It is 
a striking contrast to compare the hesi- 
tancy toward arc welding steam pipe lines 
for fifteen pounds pressure in 1925, with 
the prevailing practice of welding pipe 
lines for a hundred times that pressure in 
1938, The economy of it is found in the 
story of fuel consumption, one and five- 
tenths pounds of coal per kilowatt-hour in 
an average steam station, and eight-tenths 
pound of coal per kilowatt-hour in a mod- 
ern high-pressure station. 

Impressive also is the weight -saving ad- 
vantages in shipbuilding. A 35,000-ton 
battleship saves a thousand tons of steel 
in the hull and is able to add that much to 
armament without sacrificing speed or 
violating naval building agreements. A 
300-foot cargo vessel s load capacity is in- 
creased by 300 tons, thus saving her own- 
ers thousands of dollars per year, in addi- 
tion to being lower in construction cost. 

It is not surprising that the industrial 
payroll numbers increasing thousands of 
Class One welders* Hunched over their 
work like so many strangely hooded 
gnomes they are busy every day at fusing 
together some of the mightiest steel struc- 
tures ever built. Often they are located 
behind heavy curtains to protect passers- 
by from exposure to the sharp glare of the 
arc. Their work has a peculiar simplicity 
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of design- Pipes are joined without a cou- 
plings; structural steel trusses are assem- 
bled without gusset plates; boiler drums 
are made without butt straps. These aux- 
iliary connecting pieces are unnecessary 
because the weld is fully equal in strength 
to the metal which it joins, 

Although this process has been titled into 
the production lines of many steel fabri- 
cating plants, it is not restricted to such 
prosaic working conditions. One master 
welder may apply his sputtering arc on 
the bracing structure of the bottom hold of 
a battleship. Another straddles a beam 
high up in the framework of a new office 
building. A third is busy in the maze of 
high -press are piping of an oil refinery. 
The immediate responsibility is always the 
same, to guide that liny arc along a seam, 
feeding the wire downward as it melts, so 
as to hold the arc gap at a uniform length, 
and guiding the milk-white drops of liq- 
uid metal accurately into the advancing 
crater. All this is in spite of clumsy pro- 
tective clothing, heavy work gloves and a 
huge black fiber helmet that completely 
incloses his face and lets him view his 
work through a window of dark glass. 

The very newness of the process makes 
for new opportunities in many branches 
of engineering, new worlds for science to 
conquer. Improvements are yet to be 
made in the composition of electrode coat- 
ings and methods of applying them to w-ire. 
Electric current -control devices are in 
their infancy and will reward inventive 
genius. The subject of design for welding 
covers a vast new area; designing to use 
welded metal construction so the utmost 
benefit is gained from the strength and 
soundness of the weld metal and with the 
greatest possible economy of material and 
labor. Those subjects are being discussed 
actively at conferences and clinics held by 
engineering schools, universities and tech- 
nical societies in all part of the country. 
Those closest to arc -welding developments 
assert that the process is on the threshold 
of its most flourishing period of expansion 
and development. 



ADVERTISING SECTION 



121 A 



(j Popular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
self-addressed envelope. 




*&"Th 

BIRDS were caughf 

STEALING GAS 
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All over the country, yo r ooo Registered AC Spark 
Plug Cleaning Stations are displaying the pointed 
little reminder illustrated above. 

In bringing dirty spark plugs to the attention of 
motorists, these Cleaning Stations are rendering 
a helpful, valuable service. For dirty spark plugs 
waste as much ns one gallon of gay in ten, and 
cause hard starting and loss of power. 

The dirty deposit (oxide coating, soot, and car- 
bon) makes spark plugs misfire — especially when 
the engine is under load or operating at high 
speed. This misfiring wastes fuel, steals engine 
power, and delays starting. So, make it a point 
to have your plugs cleaned — 
by the AC Method every' 

4,000 miles. The cost is only 
5 c a plug. 











LOOK FOR THIS SIGN 

H'hen you nee4 piu^i &t 
plug service. 



REPLACE WORN PLUGS 
| WITH AC 
QUALITY 
* SPARK PLUGS 



AC SPARK PLUG DIVISION 

General Motors Corporation * FLINT, MICH. 
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WATCH THIS SPACE 
IN NEXT ISSUE 

FOR FULL PARTICULARS ON 

bmos 

Ueaty huttf Han 4 



(frinde? 



• FULL UNIVERSAL GENERAL 
ELECTRIC MOTOR 

• NEW DEPARTURE BALL 
BEARINGS 

• STREAMLINE DESIGN 

DURO METAL PRODUCTS COMPANY 



5049 No, Kildare Ave., 



Chicago* III, 




VEST POCKET ADDING MACHINE 

I n r fl, FOR BUSINESS OR PERSONAL USEi Add*. 

IWHL ill blTAi-ri, tmitupliM. dl'kJe*. btlii miri cif i: nn 
rtn-Up laivrhini*. C "• -I.li Lh u|i Ui It.lftViB, hnjjbi nT ■ {**1! •»* iirl.a 

V lUUKi. SjhijiLi,-. 3iol m Be,*- [ Lu, F piiTlw*l 5 rcun, 

— FREE TRIAL — 

5 ElfD HO MONEY! 

i.'it- I l r from ut, n-ni kiI-J h iLim. 

JkU4 Frl.ll EFid tuV portinnil IV' J» 

IjJb* f*# ri'njF [If auuda I £ wnd tub. I 1ft: t.i- 

Djlki F i:iI ifl I -fii tr-irr' It* (.'an If itoL afitr 10 dK^i' tf ini 

I'ftij r-1 v'l-.ir 'ii'.'iinv lurlc. Thflu sands, at iiticlkd uhti. 

HVritai'ra- 'iutIilS : r ... - CALCULATOR MACHINE CQ- 

Min,:- hot, lfif. P, O. Bax llll. Chluii, 11'llr.d.ht, 




TOtdl Cosr 




EARN MONEY CDL0R CLUE P0TTm - 



TILES, WAILS, STATUARY 



Mike 2,5(ft d ttigiii EaiKTrte If." 1 1 potltrv wiChoBli. ii.nldi, 
et i iitlj i*li had c ■■■ ■ ■- 1 1 *-r- ■ ELe tU* *ii< Build 
y««r «wn nuipmink ream aur p-him Lie l-jlIv nxmf, 
eJie.ip jriitrrinS*, Xu ■Fipeiirni'B nteded. MEN — 
g-end IVe TODA1' lor f'n'l&rj'iite. detaili af tty tr-twnv- 
4T5»Lir-E kiuhilHM. 

NATIONAL POTTERIES COMPANY 
Room 6, 13 W, 2tlh SI.. Mmm .dpoiiv Minn. 




at rb'Durkiibly Law Uiuli of 

galvanized ■f'ni'ij “ •t* ti«p ri njf 
steel. Wood nu!i-wali : ?. Heavy tran* 
pcttip for outboard moto-rB. Two or im>ru 
built’ In air chambers for extra buoyancy 
ict cil»c d r unset. Ileal wave rid era; r -L«y 
to (rtsifidle. Never lenk or "warr^ AItyh? 3 
ready fpi- ij« c , Both round and flat bottom 
boa Lb; ail idzfa and atylea. 

Write Far Free Seat Booh ret with dp- 
ueription nnd price 3 of compktr Sine of 
metrjJ bnikt*.— k nnek nbrjuls tut fleberraei] . 
liffht weight (fiery boat a for parka and re- 
aorta, heavy duty craft for outboard motor*. 
Zkalera S T r : .■ >; ted — u }■. u can develop vofuma rafea. 

COLUMBIAN STEEL TANK COMPANY, 

P . □ . Ban. 4 226 A K.m-.ji Ciiy, Missouri, 
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other motors can be switched on at once 
to supplement the pumping. 

Air conditioning the ship is one of the 
big tasks of the electrical department and 
usually the demand is for cold air to the 
fire and engine rooms and for warm air to 
the passenger spaces. Fifty-six largo ven- 
tilating fans on the “Santa Paula” handle 
half a million cubic feet of air a minute in 
and out of the ship, electrical coils in the 
intake ducts heating the air that is drawn 
down into the cabins and public rooms. 

You might think that the engine-room 
crew and the electricians would have lit — 




SmuJ/ fut/ie in sfiip f a machine shop, where emergency 
repairs may be made 

tie to do during a voyage when everything 
has been shaken down after leaving port, 
but that is wrong* One of the goals of 
modern seamanship is to prevent anything 
from happening that might disrupt sched- 
ules or alarm the passengers, To achieve 
that ideal calls for a steady routine of 
maintenance. On every voyage, each piece 
of electrical gear on board is thoroughly 
inspected. At the first sign of wear an ele- 
ment is replaced and repaired. Each six 
months, every pump, motor, and fixture is 
taken apart, cleaned and oiled, and recon- 
ditioned, The ship has a stock of $7o,G00 
worth of spare electrical equipment on 
board, carrying it for thousands of miles 
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on voyage after voyage on the bare chance 
that sometime at sea a heavy armature or 
some other vital part will have to be re- 
placed in a hurry. There is no telephon- 
ing a convenient warehouse and waiting 
for an immediate delivery. Enough emer- 
gency cables are carried for connecting 
any important motor on the ship with any 
primary. All these spare parts are pro- 
tected with heavy coats of insulating var- 
nish to keep out corrosion and moisture. 

Some large liners have electric main 
drives by which steam raised in the fire 
rooms is used, to turn great turbo -gene tu- 
tors that supply the power to big motors 
connected directly to the propeller shafts. 
But even on ships that use steam turbines 
for propulsion, electricity is used for prac- 
tically every other purpose. Electric bake 
ovens and stoves in the galley, electrical 
refrigerating equipment, motion-picture 
projectors, public-address systems for mu- 
sical broadcasts, and the maintenance of 
the different electrical fire-alarm and col- 
lision signals all must be taken care of by 
Ihe seagoing electricians. 
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Riding Hobby Horses to Fame 

4 Continued from page 



non says, is retouching. Out of 3,800 nega- 
tives exposed during 1937, but two were 
perfect. This means that no retouching at 
all had to be done on them. Even with 
his vast knowledge of horses, Shannon 
seldom makes a shot when everything is 
perfect. The horse may drop one ear. Its 
tail may be carried to one side by the wind. 
The rider may be doing something awk- 
ward. All such defects have to be removed 
by careful retouching on both print and 
negative. Sometimes a horse picture has 
to be recopied several times. When the 
job finally is finished, not even an expert 
photographer can detect where the doc- 
toring was done. Shannon once was called 
upon to remove the rider from a horse and 
put another person, who had recently pur- 
chased the animal, in his place. He did 
thus so skillfully that the alteration cannot 
be detected. 

"If I spent a year telling and showing a 
photographer how to take horse pictures, 
he would go out and fail miserably,” 
Shannon says, "It's not a matter of pho- 
tography. Anyone can learn how to make 

(Continued to 124 A) 
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gobd pictures from a purely photographic 
standpoint. But to make successful horse 
pictures* youve got to know horses*” 



Some cameramen maintain that M,m sec- 
ond shutter speed is fast enough to stop 
action* When it is pointed out that the 
horses* feet will be blurred at that speed* 
they come back with “Oh, you can t stop 
the feet anyway.” Shannon’s pictures prove 
otherwise. He has to stop the foot action* 
for that is one of the most important things 
to a horse fan. So he uses a shutter speed 
of \km second, To minimize movement 
and obtain sufficient depth of focus with a 
wide-open lens, he keeps well back. His 
horses cover only about one-fourth the 
negative area* In shooting action, he fol- 
lows the horse through his view finder 
much as a hunter follows game with the 
sights of his gun. It took a long time for 
him to learn the psychological split-second 
to press the shutter release in order to 
catch the peak of action, which means in 
the case of a trotting horse, when its knee 
is at the highest point. By keeping back 
with his camera, he minimizes the possi- 
bility of shooting too far ahead of, or be- 
hind. the moving horse. 

He photographs, for the most part* sad- 
dle horse*s, jumpers or hunters* and draft 
horses. The first classification provides the 
bulk of his work. He does very little rac- 
ing work. He has learned a great many 
indexible rules about the way a horse 
should be shown in order to please the 
owner. For example, a saddle horse* nine- 
ty-nine times out of 100* .should be taken 
when it is at a trot. Otherwise it will look 
awkward. Incidentally, a high-class sad- 
dle hor*se In a pose that is declared perfect 
by a horse expert is likely to look awk- 
ward to anyone not familiar with horse 
points. The neck, for example* may seem 
too prominent; but to a horseman, a long* 
fine neck is a mark of high perfection. 

Saddle horses are photographed to show 
the peak of action, when the knee is at its 
highest point. There are various addition- 
al rules for photographing three-gaited 
horses* five -gai ted ones, and so on. Horses 
used for hunting and jumping are shot 
generally at the top of their jump. Shan- 
non uses a low camera position in such 
cases, to emphasize height above ground, 
and to keep the horse’s feet from merging 
with the ground or background objects. 
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Raising Rabbits for Profit 

< C£m I in lird frotn pag& 2*5* 

removable to facilitate cleaning and disin- 
fecting. Some rabbit raisers use two tiers J 
of hutches, one above the other, to con- 
serve space, but cleaning is easier in sin- 
gle tiers.” 

Greens and water are the main items of ^ 
diet, any green hay sueh as alfalfa , clover^ 
or even peanut hay being acceptable, AliSi 
hay, of course, should be well cured and 
never musty 02 moldy. Oats, barley, whe 
and com are also fed to the animahi to 
balance their diet, with occasional small 
amounts of sulphur, charcoal, and cod- 
Liver oil. Rabbits like carrots and should 
receive one occasionally. A block of salt 
should be placed in each hutch so that til 
rabbit may nibble at it. Feeding instruc- 
tions and other hints in caring for rabbits 
are contained in bulletins issued by t 
Department of Agriculture and by 
state universities. 

Given proper care, rabbits usually re 
main healthy and free from many affli 
tions that trouble other animals. Two s 
rious diseases, however, a nasal trouble 
known as snuffies and a worm infection 
called eoccidiosis, are incurable. Rabbits 
infected by either should be destroyed at 
once and their hutches thoroughly ster- 
ilized to prevent spreading the disease, 
Most rabbit raisers feed their animals twice 
a day. Their appetite is a good indication 
of their state of health. 

There are a number of other commer 
bl eeds aside from the white New Ze 
including the red New Zealand^yfmiish, 
Chinchilla, and two are 

raised exclusively for their fur or wool, 
which is extremely high priced. “Some 
people who have tried to raise rabbits in 
the past have dropped it when they failed 
to make money," declares Green, “but they 
shouldn't blame the rabbits. Raising them 
is a pleasant and profitable occupation and 
success with them takes proper manage- 
ment and attention to details just the same 
as in any other business. The fundamen- 
tals of success are good breeding stock, 
proper equipment and the right care." 
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^Inquiries as to makers of articles de- 
scribed in Popular Mechanics will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 
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lie Wonders of Silent Sound 

{ Co si. I iiuiL'd from page £-13^ 

trie slab, repeated constrict ions occur* The 
crystal slab and its electrodes are placed 
in a dielectric bath that serves to insulate 
the electrified plates, and the constrictions 
of the crystal set up vibrating waves in the 
liquid. Roughly speaking, a quartz disk 
■slightly larger than a silver dollar and 
about three millimeters thick creates one 
million of such pressure waves per second. 
[These arc the ultrasonic vibrations so 
deadly to bacteria. 

The mounting pressure waves in the 
dielectric bath cause the liquid to raise it- 
self up into a solid mound above the crys- 
tal. If you should have a test tube partly 
full of water and insert the bottom of the 
tube in the mound of liquid, the water in 
the tube appears to boil violently, due to 
the jarring effect of the pressure waves. 
Oil and water in the test tube become so 
emulsified that the oil remains in suspen- 
sion for days afterward. The hammering 
of the ultrasonic waves breaks the oil up 
into microscopic drops. It is this same 
continuous beating that shatters yeast and 
bacteria and that breaks starch down into 
dextrin, 

Some of the research in supers on ics is 
being conducted in secret because of its 
promising commercial possibilities* At the 
University pf .California at Los Arigeles, 
however, Dr. Vei n O. Knudsen is using the 
high- frequency waves ~p'ur£i'y us a noie ti- 
tifie tool. Under Dr, Knudsert ’s. direction 
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the molecule is being attacked from a new 
front, 

One of the quietest places in the world, 
where the silence is so oppressive that it 
seems to hurt, is the heavily padded “dead 15 
room in the sub-basement of the sound 
laboratory on the U. C, L. A. campus* In 
this room sounds of different wave lengths 
are created, trained to travel in straight 
lines* pitched back and forth by huge par- 
abolic re flee tors, and are condensed and 
focused by means of zone plates that act 
as sound lenses. 

The exact opposite of this dead room is 
a big reverberating chamber where slight 
sounds seem to magnify themselves to 
nerve-shattering intensity, bouncing back 
and forth between tuned metal plates and 
hard plaster walls, and echoing and rum- 
bling long after the original sounds cease. 
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w Under tke same roof with you 
are the five fine buildings of the 
Terminal development, and the 
Union Terminal itself. And rooms 
are luxuriantly comfortable, and 
meals are famous. Eu^'one tries to 
/mne we*ie glad to have you with us. 
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For .7 Wonderful 

VACATION TRIP! 



CUSHMAN MOTOR WORKS, Dept, A4, Lincoln, Nebr. 
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' The World of Tomorrow 

fContiini«ii from Coloroto See lion ) 

terns of nozzles, gas burners, fireworks re- 
ceptacles and other equipment will be in- 
stalled on a block -long platform beneath 
the surface of the lagoon. Two or three 
men will operate the show from a control 
room atop a near-by building. Because of 
the problems involved in amplifying music 
to a point where it can be heard above the 
rush of water, special musical scores must 
be prepared for the show. 

The amusement zone spectacle will pre- 
sent an inferno of water, fire and color and 
will be staged from barges. There will be 
flame and water- thro wing barges while 
light barges will bear searchlights, mer- 
cury vapor lamps and sodium floodlights, 
and fireworks barges will touch off the 
pyrotechnic displays. Others will launch 
silhouettes of gondolas so spectators will 
have a yardstick to judge the tremendous- 
ness of the scene. Captive balloons, played 
upon by searchlights, will provide the 
“ceiling' 1 for the show. 

The fair’s most elaborate and costly ar- 
tistic project will be a SCO .000,000, mile- 
long Central Mall extending like a jeweled 
band across the main exhibit area. This 
Mall will be bordered by more than a 
score of the largest buildings, studded with 
heroic sculptures, inlaid with lagoons, en- 
livened by waterfalls and hundreds of 
fountains, accentuated by huge pylons and 
lined with more than 1,000 trees. 

Dominating one section will be the larg- 
est portrait statue fashioned by man since 
the Egyptians hewed the figure of Hum- 
eses II out of rock — a sixty-five-foot figure 
of Washington as he appeared for his in- 
auguration, Other huge figures, majestic 
murals and massive reliefs will adorn this 
area, as will a fifty -foot sun dial which will 
actually indicate time. 

Not a light bulb or other visible source 
of illumination will be seen at night along 
the main section of the Mali, Instead, mer- 
cury vapor lights sunk in the ground will 
east a soft glow into trees and foliage, 
causing the under sides of leaves to fluo- 
resce and bathe the entire area in a lu- 
minous radiance, seemingly emanating 
from the trees, shrubbery and flowers. 

Each exhibit zone will have its own key 
display, a spectacular “summary’’ of the 
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kind of exhibits iri that area. In the trans- 
portation building, for example, the focal 
exhibit will include an intricate working 
model of an interplanetary rocketport of 
the future. Here visitors will see futuristic 
ships, planes and trains unloading passen- 
gers for a trip to Mars, 

Then, as motors hum, signal lights 
twinkle and sirens scream, will come the 
breath-taking moment of departure, A 
crane picks up the rocketship and deposits 
it gently in the breach of a roefeetgun. 
There is a brilliant flash, a muffled explo- 
sion and spectators see the rocket winging 
its way through the heavens* 

One of the largest exposition buildings 
ever constructed, a modernistic S-shaped 
structure nearly one-fourth mile long, will 
house the most elaborate railroad exhibit 
ever assembled under one roof, Among 
the features will be the largest working 
model railroad ever built, an outdoor train 
display and a pageant of transportation. 



In a million -dollar medical center man 
will soe himself inside and out. Visitors 



will sec the blood stream coursing through 
the body of a huge transparent man and 
hear his rhythmic heart beats as they en- 
ter this building. There will also he mod- 
els of the human eye, the mouth and the 
skull so large that groups can walk inside 
and see whal “makes the wheels go round.” 

In many cases, the design rtf a building 
will indicate the nature of its exhibits. A 
gas company building will be shaped like 
a huge burner, marine exhibits will be 
displayed in a structure whose entrance 
will resemble a waterfront pier flanked by 
the towering prows of two ocean liners, 
and aviation progress will be shown In a 
building representing a colossal plane 
emerging from Its hangar. 

Television will be demonstrated in the 
RCA building which will be linked direct- 
ly with ihe NBC television transmitter 
atop the Empire State building, and the 
government's 53.000.&00 exhibit section 
will include nine large, semi-classic build- 
ings dominated by an imposing federal 
structure. One feature will be great re- 
volving murals, each of which will tell a 
story of government activity as it moves 
along the walls. 

One of the outstanding features will be 
a 51,500,000 “Town of Tomorrow,” an ad- 
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YALE OIL 

Made by YALE, maker of 
famous looking devices 



THE BETTER 

LUBRICANT and 
RUST PREVENTER 

Scientific tests proved the suprem- 
acy of this heavier bodied, finer 
quality nil for lubricating and rust -proofing. 
YALE OIL has a remarkable affinity for 
metal. Its amazingly strong film resists M aif 
punctures protects longer — ideal for dec- 
trie motors, tools, machines* and general 
home use. It stays put — does not drip from 
beatings. Insist upon YALE OIL, 

Used for 25 years on the ward's 
finest bonk vault mechanisms* 

In handy tubes, 10c, 1 5c and 25c. 

At hardware and sporting goads stores. 

If your dealer can't supply you, send 
10c and we will mail a lube postpaid, 

Arfrfretj Department O-M. 



THE YALE & TOWNE MFC. CO. 

STAMFORD CONN. 



AUTOMATIC STENCIL DUPLICATOR 

Anmsjrip ftefr Prtltt-O-Tflws Slfin’ll DirplL* 
nt or, AiUulluiLtc JetHlImji. A uUmiulie 
i.' j k i tic . pun s'; x m size. - 

OlTivr 73inrU i h al^n. at world's low- \ 
esfc pricer. nemlta free, 
alsn free Gttmpli-fl of Work 
done Ur4fir-Ah'cntB write. 

PnifeL$ ion a I Products 

D#pt.glQ, S i I vc-r I on F O. 




RE STRING RACKETS AT HOME 

•EARN MONEY* 

ft's plffiusant, prom Able werk. 
Xti experience nr a iu)i required, 
Ev-.t-y tij .M'rLrtL. 1 nil line m £«jji,r- 
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nn.i silk string for yuur hfIecUuii. 
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DIESELECTRIC PLANTS 
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ELECTRIC STARTING 
REMOTE CONTROL 

Make yuer [jwn electric light 
slticJ power the "DiefE'l Way" 
with WITTE DieNdltf ( tie 
Plruite. S500. 4flA0 r JSf'HHI watts, 

fur '! H an ONE CENT per 
K I LOW A It on cheap d oe - ex- 
plosive fuel, i iu vq\\ A. C or 
D.C, for direct lijflj Litisr, 32 volt 
for buttery operation Chant’ 
inft lowered 75 r , . Easily 

installed in email rpso' AW+ 

*Uiti unary Diesel Engines 4„ li 
and 1£ II. P. Lie a Dietsd: for Economy and Safety. 

174 -C Oakland Aye. Kansas City, Mo* 
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CAPTURE PRECIOUS MOMENTS 
in a LIVING Diary l 

Paragon 1C mm. Movie Camera 529-75 
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WORKING SUPPLIES 
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BUILD IT YOURSELF 



TVie Jim Dandy CoAin Cruficr 
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vanced concept of community design and 
housing featuring new architectural treat- 
ment and the practical use of all modern 
house building materials, methods and 
equipment* together with suggestions for 
home decoration* 

When a Gothamite starts reeling off fair 
facts and figures, he sounds like an astron- 
omer discussing distances between planets, 
for some of the figures are so staggering as 
to make even New 7 Yorkers a bit dizzy, 

“We’re going to set out 1,500,000 shrubs, 
10,000 trees, grow 250 acres of grass, plant 
millions of flowers,” he begins casually, 
then shifts into high, “Fifteen million 
square feet of walls will enclose fair build- 
ings which will be stabilized by 303 miles 
of pilings. Into these buildings wi 11 go 
15,000,000 board feet of lumber, 28,500 tons 
of steel, 400,000 barrels of cement, 9,000 
tons of lighting materials and 12,000 tons 
of plaster board- 



“There will be thirty- four miles of 
walks about 3.000,000 square feet of build- 
ing area. We expect visitors to pass 
through the turnstiles at the rate of three 
per second. We anticipate an average at- 
tendance of 250.000 a day with 800,000 on 
peak days, Transportation Is being 
planned to handle 160,000 visiters an hour.” 



MAKE MONEY IN PAINTING BUSINESS 

Paint waU.4. cel lines, jeer ton*, furniture. r*.cllArnm. 
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Earn Spare-Time Money 

THIS NEW PLEASANT WAY / 




Len.ni hdM’ ycu cutt Inill-il Up ■' PHifititil p 

1pm ur full -linn butln^sa In your own 
home. Th [a ne-w bunk "'iruiv lo Jlsikn 
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Delta Mfg Co. 



fiOO E. VIENNA AVE. 
MILWAUKE e . WlS. 



To the seasoned fair^goer, all this prob- 
ably sounds like sore feet. But this fair, 
despite its vast proportions, expects to have 
fewer aching feet per acre than any pre- 
vious exposition. This is because it is being 
zoned like a city and related exhibits will 
be grouped so visitors interested in any 
particular subject will find everything re- 
lating to it in the same general area. 

The site is shaped like an airplane and 
exhibits will be concentrated in the 390- 
aere cabin section, amusements in the 280“ 
acre fuselage, a boat basin and docks will 
form the propeller, and the motor and tail 
will form parking space for 35,000 cars. 

“Every building and exhibit of the fair 
will tie in with the central theme,” says 
Grover Whalen, its president. “By review - 
ing yesterday and studying today, by tell- 
ing man of his progress in the past and 
showing him the tools of the present, we 
hope to aid millions of people in charting 
a better and happier future. If we can do 
that, the New York Worlds Fair of 1939 
will be a success, regardless of what the 
balance sheet shows when it is ended.” 
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OWN A ROYAL 




fldUies finral h el ond 

hi rtf lt\ ahead!' 

'■The day I pot my 
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Glad they p Joked 
a Rflyil 

1 ' Al E of us him on r Rnym E 
Porta hie — Junior for IlLh 
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correspondence eourse 
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YOUR OWN TERMS 




Ideas typed’ en Royal 
brine raiie 

■“Idem count where*! 
work. Since f got my 
Royal, I’ve typed mine 
out, Already I've had 
one raise, and I ok|k>cl 
jinnther.'" 
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FREE HOME TRIAL,..'.,., 

MEMBER OF THE FAMILVl A Koyal Portable wiil help you. write 
taster, think faster. A practical, modem necessity— It's an opportunity 
k*r a belter, brighter future! A change to do more, be morel 
Without risking a. penny prove — right In your own home — chat a 
Kotal will help you — whatever jour business or profession— help you 
to set down your ideas and reports legibly, impressively. Prove too, that 
iL will help the children with their homework . , , help every member 
°f jour family with their writing! 

READ WHAT ROYAL GIVES YOU! ScaoJard. fuH. s i«d 

keyboard. Easy, effertitss action, I ouch Control, finder Comfort Keys, 
fjtnuine Dust Protection, Automatic Paper Loch, Touch -set Tabulator 
and many other office typewriter features. Tested, proved, gwatanteejr 

FREE! Royal's Instant Typing 

Chari, shows you how to type 
RIGHT. INCLUDED with every 
Royal Portable at no extra cose 
— a handsome, alJ- weather, 
tnpl e-convertibk Carrying Case. 

SEE w h at a Royal will do! Then 
owp it on your awn terms — cash 
or Only a Jew rents a day! Mail 
coupon today for full details of 
Royal's offer— prices, terms. 

Free Home Trial— every ihinit. 

No obligation. 



royal Typewriter COiwpahy, ine. r 

Otpt, B-B, 3 Park RYf.. Niw Ywk. H r y r 

T '^LT S l!*.?S J tjwn— iur only a rew cenia a day— a latest model Royal Portable 

— hiln MILL HOM K TRIAL, 

i D P^XP^ OWN A TYJEWKLTBR NOW? Then tOAk& It help pay! Write Make 

and Merfsd No. on conyon margin for lull trade-n i vjilue.j 




Only a few Cents a Day 
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TRAILER BUILDERS 

Send lOt fftr (hit l».Lrs| IJ-r I.ii ** Trailer i>l»iae ■with nil tin; imiflern i ■ 1 1 jn i 
ni&lill! LriCvrci !■:■ traiLpr I inMrm. Wo mijiiily ovnrytliiftt nt Ijh renin prices, 
Our D.4W 11)3S IriuLer supply L;i!tL[,;j{ (bre^t sill! Id 4 uI iMMiilidtLel is free, 

Hiliona! Tf alias Equipment fi ( „ Dept H, 7H W. Mtantii A*~ Milwaukee, Wis. 
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Ke EP your triftin^ 
healthy by keeping 
your oil clean 3 Dirt, 
dost, carbon, sludge, 
tiny pieces of metal 

and other harm till impurities are fa ten out — when your 
Pit rota tor is kept in good condition.. Just as you rc- 
chargt: your battery , . , just as you buy new tires for 
safety’s sake »». have your Pu relator serviced regularly, 
whenever an examination of the oil indicates the need. 



It will keep performance up ... expenses down. Motor 
Improvements, Inc., Newark, New Jersey. 



#Lkr«MfHS UPiaJflf 



PUROLATOR 

THE OIL FILTER ON OVRR 63% OF ALL IMS FACTQRV tQUJFFED CARS 



advertising sectiqn 

]L-r I-V" V 
n* m & J v 

Making Money with Pictures 

(Continued from psgi 1 2211 



had missed the picture rushed his roll to 
the developer. In thirty minutes his best 
shot was on the wire to a New York pic- 
ture syndicate. It was a scoop! He could 
name his price, in three figures; and be- 
fore many minutes other newspapers and 
syndicates were culling for his other shots. 

It isn't often you catch the cameraman 
napping, however. Yet the amateur who, 
like Mr. Kirkwood, always keeps his ‘"pic- 
ture gun’" in his pocket, loaded, has as good 
a chance as the professional to make a 
^killing A dozen photographers might 
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Amateur stoetJ of 1938 is this, the only picture of 

the actual collapse of the Niagara Falls bridge 

cover an intercollegiate foot race and only 
one capture the thrilling finish in the snap- 
shot printed with this article. 

What started as a routine assignment for 
Samuel She re of International News Pho- 
tos brought him first prize from Editor & 
Publisher magazine for the best news pic- 
ture of 1937, a magnificent shot of the dir- 
igible “Hindenburg" aflame at Lakehurst. 

"The big ship was approaching the mast 
and was discharging water ballast," relat- 
ed Sherc. “I was measuring her big hulk 
in my camera finder when I detected a 
hash of fire in her tail. Then came the first 
explosion that shook the ground. In that 
split second I pulled the trigger of my 
camera, recording the actual peak of the 
‘Hin den burg* disaster. As fast as I could. 
I took other shots. The flames finished her 
in thirty -two seconds* The heat was ter- 
rific. I ran toward the blazing ship and 
shot pictures of survivors. I was standing 
not far from the control cabin when the 
ship's small -arm ammunition went off. 
Someone yelled ‘Fall down quick!' and I 
did until the firing ceased. 

A young fellow who used to help a truck 
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driver bring farm produce from Michigan 
into Chicago heard there was pin money 
in pictures, so he took ten dollars out of 
the bank and bought a camera. The very 
next morning his truck swerved off the 
road to avoid crashing into a truck ahead. 
Getting out, he found a half dozen trucks 
“accordioned” into each other, with a pas- 
senger car in front. The fust truck had 
been hauling four new automobiles. It 
was a ”swell looking wreck.” The problem 
was to get an angle that would take in the 
entire scene. He finally snapped a series 
of six pictures that could be arranged in a 
panorama. In Chicago he took his films 1o 
a newspaper office. They paid him twelve 
dollars for three prints, gave him the neg- 
atives, sent him upstairs to a wire asso- 
ciation office where he collected fifteen 
dollars more. They told him where he 
might make some further sales, and two 
hours later he had sixty-five dollars. 

If you had had some good exclusive pic- 
tures of the former Wallis Warfield of 
Baltimore at the time King Edward VIII 
of England abdicated to marry her, you 
might have sold them for $50,000. 

The highest price ever paid for news 
pictures for use in a single publication in 
the United States was for the photographs 
of the Byrd expedition at the South Pole. 
The seller was Wide World Photos; the 
buyer, Popular Mechanics Magazine— and 
the price was nearly $4,000 for exclusive 
publication in the scientific field, 

An English sailor on the airplane car- 
rier “Hermes” was snapping pictures for 
his scrapbook while the Lindbergh sea- 
plane, Col. and Mrs. Charles A. Lindbergh 
aboard, was being lowered into the flood- 
waters near Hankow, China, in the au- 
tumn of 1931. As the plane hit the water 
it capsized, hurling its famous occupants 
into the Yangtze river. The sailor *s film- 
pack of twelve exposures showed the en- 
tire incident, After the rescue, the “gob” 
handed his negatives to his superior, who 
presented them to Colonel Lindbergh, 

He decided to auction the pictures off to 
American newspaper interests, the money 
to be used for a home for British navy men 
on the Hankow waterfront. The New York 
Times offered $9^000 for the pictures* 

So it pays to keep your camera in your 
pocket, primed and ready. It need not be 
an expensive one. Better use one you can 
master. Keep it handy, keep it loaded, 
keep your eye open! 
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on KJ-rlaya Money- back Trial, 
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Ncw ROUTER and SHAPER 
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The Diesel in the Air 

(_Contirued_f rdm paip* 1631 

wind," 1 were equipped with four 600-horse- 
pow r er engines* Once again* they demon- 
strated the reliability of the Diesel by 
making fourteen trips over the same route. 

Catapulting is used extensively for 
launching these Diesel-engined mail- 
planes, as Germany lacks bases from which 
to operate. Although this involves the use 
of catapult ships, it has the advantage that 
the plane can take to the air with full load 
without risking a take-off from a choppy 
sea, At present, catapulting is not suitable 
for passenger planes as the rate of accel- 
eration is too rapid. 

For long-range flights, the Diesel is par- 
ticularly economical. This was demon- 
strated when a Dornier Do IS flying boat 
made a 5,200-mile non-stop flight from the 
English Channel to Caravellas, in Brazil, 
This broke the worlds long-distance sea- 
plane record by nearly 1,000 miles, thanks 
to the remarkable fuel economy of the 
Junkers * l Jumo” 205 engines. A fuel sav- 
ing of approximately twenty -three per 
cent, compared with gasoline operation, is 
now obtained under average conditions. 
Another advantage is the saving in fuel 
cost. Aviation gasoline costs about eleven 
cents a gallon at refinery, compared with 
five cents a gallon for Diesel fuel. 

Perhaps the most important factor is that 
Diesel fuel does not give off inflammable 
vapor at ordinary temperatures like gaso- 
line, so there is no danger of an explosion 
from this source. 

The Junkers factory is engaged in the 
type- testing of their 1,2 00- horsepower 
"Jumo ? ‘ 206 Diesel, and in the construction 
of a new type which is to develop 2,000 
horsepower. The latter will not follow the 
six-cylinder, in-line construction of their 
other Diesels, but will be a “square" en- 
gine with four banks of six cylinders and 
a crankshaft at each comer. So compact 
will the engine be, that its diameter will 
not exceed thirty-nine inches, Tts weight 
will be about one pound per horsepower. 

The United States, England, Franca 
Japan and Russia are all working with the 
Diesel. Next year, huge flying boats carry- 
ing passengers and mail, powered with 
2,000-horsepow'cr Diesels, may take their 
place for transatlantic travel. Ultimately 
the Diesel may become the most popular 
power plant for long-distance flights. 
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Low-Cost Receivers for Beginners 

(Continued f rom page 259 > 

er for convenience. A lead is soldered to 
the terminal on the left side and run down 
to the spring clip on the crystal detector* 
the other spring clip on the detector being 
connected to the remaining phone-tip jack. 

All four terminals on the antenna coil 
are numbered for identification in Fig. 1 




and correspond to those shown in the 
schematic circuit diagram Fig. I -A, The 
top end of the primary is No. 1 and the 
bottom terminal is No. 2; looking into the 
coil from the top, the upper end of the sec- 
ondary is No* 3 and the lower end No, 4. 
Solder leads to each terminal lug and con- 
nect them exactly as shown in Fig. 1. 

When completed, connect the antenna 
and run the ground lead to a clamp on a 




cold-water pipe. Now plug a pair of good 
headphones into the tip jacks, move the 
"cat whisker” over the surface lightly un- 
til you hud a sensitive spot and then tune 
in stations by rotating the condenser. 

A set using a tube will pick up more 
stations with greater volume than a crystal 
receiver. Figs, 2, 2-A, 2- B, 2-C, 2-D and 

( Con Untied lo page 13fiA) 
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See what you can save! Sec the widr 
selection of famai^nainc cameras 
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WRITE for this 
money maker TODAY 
New IRONING CORD SET 
It Spins ROUND and ROUND 

Ccmrto# kink or twist. 

Here la no ChUnarf ih-.h i>roiluct, T'l.ls tif" r 
Wrist- Anion I'Iuk. l* one or ihi' "lost rpnrtrlt- 
able new devices e*cr cffcredl iou w-mt n-i^ 
may tlilntf like It- llouMwim are IfcscLnaUd 
. -tieM itnjlItioiKHl li.v tlh' ib-Slanl kutHMia ra- 
tinn you can live with tills «ww clcrirSclron 
r-iini I list swlnui frpetj- Ln .<ny direction, Ends 
kimtinn srwl iwia Urn:— prevents lirDtan wires. 
J.iLMLP.,1 fuse*. MwKvi action I'Ilik spins round 
aiirl rsiTiml — twin®* frcim ilJc ^ flirts steps 
Mid out of the way — no woftiter hdUitwlTM 
say, 'Must w'tHt I WiSlt," ns iwJll aa tlioS my 
«-« on It 3 

■Pn W Miikcs. n* tliiTt-YT-nc* InftiJir >o-U 
»_ ott liiivi* (.<iW nr if ViiU niMVi* 00 hi 
r r. h nvk 0 in 1 ; in yuur lift 1 b»fnrt yoLL 

1 Illak aro lyourui to Tvc h J CC-P k « f n I - 
Ko-1 Fling oa E fir- iiki- Ih-flimpl? SEovr 

it and naif IS inadir. Get the fu,Clflat t>ncy. 
uja itc Ul»a IKS 1 *' V ,3U 1 

1 ' ^ pt'HONSTH^TOn fRt'hi Will? tor 
TODAY ijiir money making plan. 

no-tro electric 

APPLIANCE CORP. 

&D0 N. Clark. SL Oept, P-8 CHICAGO 




ilia MONEY Pi ILDINU MEAD S 

New Portable OUTBOARD 




MEAD 



_ BOAT 

“ -*■ I H A FEW DAYS AT HOME! 

I!'.. 'll IIiij Jlfllt. Lb. Wl-J. A. d II irntil r . pr i- 
Jijl, rtrtlbll (kulbftaflt HhT.I! Cjibfi 

„ . . l.y liM-nd or fir. twri:, ttikprinri- tncuNH- 

lr. Priwnil prJ liM'M-pO'i'fT, nt4iK 

- ■ i : !«ri«rted nlfiminuia •ribbed. cHi-ii^nl ’*■- 

■ Lri .1 Li >■ I il *u»' .llw* s.rwiJiil am III l-i*. juicily, m "' 1 ^ ■ 
i aiij. Oft lh nil. hioton IO 

hi, ,r i... 1.1 “CIL" p+ilJL*— iiil mgdrtf Tfftfg -'ll Uia. 

id Jus, kwiji 4 iine Eim detail*, >•*■ tjiTt I r aidJ* 

G l I ft r n c 14 4 . Wiifttt Sfc* DiFt. P-M 

LI D t Kb CHICAGO. ILL., u. 4 . A. 




RADIO CATALOG* / 



Sed ttifl latest EBiisati anal udEO deTflopnicn-ti lit 
Allied'S new laas HjiiIIq Catalog 1 +*l new 

KNIGHT UaillDE at amiialnirli' low pri™'*'. l^.UO'J- 
ladlu pads: 32 nen liuHa-Your-Own kits; A tint - 
true k I' iir L I'. A. Systems; lnyidts, lutils, ete. Write 
today fi>r FWKB ron'E 

ALLIED RADIO CORP. 

W. lAcktcn t(|uH#-, Chicago. HI. Ot^L S'H-S 





!■ Pb*ite«mky tout boi+rT T* iws ■ 
pmAlahlc hbkjbtu nt hornet Mika PHOTO 
EHLARE£rt£^TS h r joanil! 

1'oyr ci«l So eii‘h ■‘•=id !c*t- It* l dtM] 3 t ''iv 
Entvpr l. AUtOMSTIC- r No £T 

fluirFd. AJm CDPlCt nay inelurj . * '5-** tOM* 
rLETE, lnirt^M-i-Tf c mi'JJar PPAE- 

IDEAL-0. 132 lilt 35m tlml, Nti V»rk City 




ANY 

SIZE 



COMPLETE ELECTRIC PLANTS 




M.plnk s?7 anil Up ASsCi 
eombinitii.m A.C-L3A. uiilih 
Shipped, t cm p Le 1 1. y-e»iiy to run. 

Write Inf dftlJIl. 
v. W. ON AN A SONS 
|P £4 Ifoyalstcm Avt 

Minneapolis Mliw*wta 



l Continued from pa;c 135 A) 

2-E show complete construction details 
for a one-tube receiver built up from the 
crystal -set parts — plus some new ones* — - 
and the cost is quite reasonable* 

A low-drain tube known as the RK-43, 
originally developed for use in radio 
equipment installed in meteorologic 
“weather balloons, 1 * is employed in this 
broadcast receiver and also in the short- 
wave set to be described. It is a dual-pur- 
pose tube which means that it is the equal 
of two ordinary lubes. With only 45 volts 
of B- battery voltage, this set will operate 
a small magnetic speaker on strong locals 
and has plenty of headphone volume on 
weak distant stations. A list of the orig- 
inal parts used in all three sets can be 
obtained from Popular Mechanics radio 
department without charge. The blue- 




print, number R-256 f however* will not be 
available until Part II of the article ap- 
pears in the September issue. As the be- 
ginner should start with the crystal set, a 
complete description of the other receivers 
will be given later, For the broadcast set 
the crystal detector is removed and re- 
placed with a 6 -prong tube socket. The 
coil is modified slightly by removing 20 or 
more turns from the smallest winding (Ln) 
which now serves as a “tickler.” This is 
necessary to prevent excessive oscillation. 
Just enough turns are removed so that the 
set will drop in and out of oscillation 
smoothly as the regeneration control (R^) 
is turned. The 6,3-volt pilot-light bulb is 
connected in series with the positive B 
lead near the battery merely as a protec- 
tive fuse and has no effect on the operation 
of the set, 

<To be con tinned > 
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WOHtJER CIGARETTE ROLLER 

TV Nr* RAdhatkin. Thi urt-iw fid HeSlfwood tvtr lul Ei (Join! ft. »kr no; y<mT 

7 hr nrw "WOfJljE"R CIOAP.ETTE JLQLLtR r.‘> i ifiy fc-nd *F ! L' ! ■ . Non 1 y^j p-all *nj 

*“™ mour U*n mOn£*rj.-H w Tour rtRtnTHL Axi* Ifc p* t IE r of Kib»LCa will -:xL r +1 re «, 

E«vd |1.M »hJ wt-wjli jantf prepaid tiEEPrm P.u||«t ird ftEoarariB; wuli |.V irefii jp.J, 

J JU.I CrHA KiiElili- 

Acjmts 'JJawno VtJuin| Dicn. ind vicirirepi ire oilLs^e fr-sm JId.-® pj iJS.W^+r J»y- He t«j( 

ban- AdJ:'e.i Bva +SI ItoflmdL CtldvrciH. 



Set the Pace — with the 

SYNCRO ACE 

A f liTi, LJip tng<]nn r s t nr-;t«n 1 1 nc-il [nwtr 

filaiH. fur «h^1i 1 alr[»lai|i‘:; i>m| 

Jjoat 8. Iln mediate rttfijverlts, A 

n n ith all llt3}l lm|>hrjrerji(iLta, / A 



UN 5 INKABLE! Cftn't ftltik rv^ttwlnm filled 
wll Ji w filer. 5. I :liJo rs-T - 1 1 5 ow U ivt ul,‘ 1 he 1 lull t - 
fat. wt li|] meiaL'i. Nm vht taik-ra on wcipbl . 
No CitnViH fir other oijff crl □ In lo detcrforiLTe- 
J'AHJcat of fill ranoes tu handle. Much 

[ MjJile-p mi l etrnucer ihxLi wrreJ. 

Safe Oran for nriifldrHiL ( 1‘ta.tKi-ied ) 

/; 9 II J ■ » nvi uxUr /nr FJkec cir.u t u. 



ligfifptf 

LI F All 
Ceue-pf, 



IHf 1 _ ?£<iw in ijrtriluti- i ft 1 

[Lon. H:hr ^"bunt 1 — ffl fft- 

antl S-'m. - 1 *' Hliubu. J 1 

WdiprTiS e-p|«niX]nKi Lt-Lv 4 ii B . [ [ fQj ] 
I’^tii eimuIl-^, an by tii I as i[w l\vy 

ClO 3 UlkHjnl m£iJi.i-r-. Tliol.or] PM MS Hr: i*l 

flrrlrlc jljf tawj, t>l yulir *p~**^v 

dnltr'B. 

NC., $11 BnyiUh Bldg., petrolt, Mich 



Motor Speed Reducer 



HCftn 144 to 1; JIaEI 

In l. ii.-: wVnti- 

I ■ 1 s ■ 1 ■ . : r it 1 1 1 1 U |> 10 L 4 

I I I 11 . 1 •...:-■ ■■< wi til Irlr . 

I IHI I I ■ I I ■ ■ fill" l> V LTlh>iHl 

finally ih: -I d fur 12 5 .OO. 



It'-R oasv arid tvonornicRl to supply your own ppner Fur nrer- 
n tl ns -1 1 1 ty p« of nieebiaery, jm 1 1 du tnuro work. (ur Seen I j 1 d e L ib y .. 
HjinjiFy r*rji£>vu [h* nnL-ine frcUB b Used injtmreoFn.le nr trunk „ 
let it up wtii're ycni Ij.Ln, at t*rh * HE ROE UNI VERBAL 
GfJVE-IUKOH. irijArt the ntijjnr and j mi hits cane [nHlty 
cpiitpolif^l pwiwer For tho E»[ierArjtpCi w ( riectrid Jiiftilittir /ilaftto* 
are ivrlrlftrn, rpfricrratiraK onitl, Sir e&hi- 
fin^^norfl. Freni nindm, tiiiw imitl* _ 

Mi'l 1 nnuJnrriih’s Other ajjl'ti f aliuD^ . ■ M Ui 

T'm I. E'l mar eliiaie but tha J' LI; Lit El 0 Jf I* JMfH 

7 FFR~*-vL Cf? S r li R S'ij.R w>ll iiinlc.EH.ui a iraifurin ifllH - 

pnpine »iMed. l L or *J- - m inn of *pe*ij and -W~| y wJ -Q*. 

deoendcble neri«rn:an-» Ptl3P.CE COVER >7 H 

n h- :iJ* r.e-FFf r.j irn.1 l.d. 1 p ■ tH I K W t IG- J1 ip ILFl !|lft. 'lIlK^L 



i in-,- i - • 1 1 i . . , 3^*33 

r : '-■ - ' ■: i ' J-l ■ . J. ii C'nr.i s, 

N ATT O HAL LLtCTRIC TOOL CO- 

iSO W- ftjihinptan tliril.. O-fiiI ,7e, C ft>caa«. (It. 



BUILD CLOCKS with our help 



Caili In in lh+ demim! r«r ManEeL Itanlc, CHANnF*T»ttR‘S 
U L OCR 5- V • 3> ebeuteur new. (ow-pfiiiSd Halt Cluck .mil $pfiul 
Si Imp Pnrjt irlifH, nd d fcplH- Pba i Hhi h E i . 1 1 -r cl vr itt kliaqi if r ha in g cd if all 

Ctochj JScter nfimur ICMuml AHnuo CldfL^. CaijPuy F Rtf- 

AMF.IilCAhJ ChIJVtt CLOCK CO, 

M 7 J ltw«fi*r 5 t (13 . : !, : , 1 S 77 l PhLIadiilohla. P.-i. 



GAS MILEAGE EFFICIENCY GAUGE 



FORCED TO LIQUIDATE SyS^iSkE? 

AH -Stool Utility Traitors. Mli.hI I-ej <li>| migccl nf 

immodEa It'ljr .it wjiylii-tnw rnsi «»f Eiiniburartu re-. 
A rpmnt I.H-, aki <-y ' m-|-i F "rlUiiity to InUy n rUittttrtt 
ti-u 1 1 iU, NtUTtly. alt si pc 3 , tcin rapaciL)' !r;iLli-r ftir 
ritLly Sfiti, ec-k-e tLiv-,;. OrlifLcial i>rns-- $ a IT? .nil ; 
vvhiJ.- Ihrv I n - r . Rfiu. V. it Ef. OiicLdn. 
f., QeEil. FPrt-l, Sr Alif Rig an Are.. Ghlra**. lit, 



A si'll r; I flOJvm Gquq? %}■]," diam, inlfh ffljy-f.vivfld did- IndiCQictZ 

1 . H OW TO DRIVE M ORE M 1 LXS PER 4 U LLOR 
T ■ 1 HOW TO CHECK ENGINE PERFORMANCE- 

V jAa The mtftQ type Vacuum 
JEj Gauge used by Modern Service 
1 S t i\ ti on a — mounted Oil YOUR 
.fafxT t-]- m carasi n CONSTANT Indicator* 

l J Nys fen 1 Itself hi a few weekH 
t>y GASOLINE SAVBDi In- 
\ V7 *'T*Ts* 7’ stalled to a jiffy by auyojia. 

/ 30 Day Trial, | J 0 Htfftld on re- 

H celpt of $ 2.50 or O. O, D. plus 

jRtv.- postag:e. 

SPEEDOMETER SERVICE C0Jac, t 2Sl Central Ave . r Newaih, K.J. 



\ M'l r uiillt. I r- u ■ i rp. t 

x | 'O' "'If 1-ildlr-i Fitii-Hr:i<d 

v'' Win Trjpi. Ccaar Fll- ' 

*ll I Be a r Hadii etek rciitruftwf EliaL whtti a Sell rlrim ihn >lirlii- 
«t pu" <V*i thaliact the vpstRP book mclif* ijmr n ujid i:c1*a hnh that 
r , . lande mjeh. II f-.i f Ph fp . LVi it Ins li tJr r I JI lLy : r: niE.Llna of Inr* iliiiitH. 

t-'l"Ef. AAt Either itin^LlE.ei. Wpltan luEUily Ca.. 3S07B J u nil Iw fi|„ S|. Leuil. Me. 



J|i*J * ' jT -or Ihwii. a-iiL-T re h'jiLd H . , «-.■ H - ir r^tn il t«i Bl i** rAflrA 

MSSaL p ;^ f 1 ' 24 J '" 1: h Wi'idnull ViV : Maid l'i M -B-H> OtJ J /W\ 

£. ifflJnBhii V 111 i^' r .n rutur# U v B i,t«nis — SuabwiiiiuL Ciirl. 2,* l_Mm 
u S— ■ ■ D u It K, Mt.r TiiiuvCdil, 13 iLUrni Pair. 3Sr tx. I, h tl i H AD. 

CetHt^E jlluitjaLuii bnany miKlitla, h;ii] 1 Of,, tally. ^^^®==S= 1 # 

L RAFTS M AN S M 0 Q.EL CD,, P ^. 2 m N, ihl &- r Mikaul.ee. Wi^ 



]>(in F t HLUt'ftr with UilbFiE fable litat Ln dimmer, 

l-inj-oy r-cjul ro frduhinjf bre<- nf miicteirii 

AJil‘COOLING. .Siiiiilt L'Ottt. K:isy iui<I Ctluafi 
In fi|>prati', ]Tistall It y hj u r K-e ] f . Hu t-umrort.'* 

jjIjEj- cnnl in h-OttOSt Weather, Write fur Free 

Info* mat ion. 

international Engineering, Inc., d* p i. j i, Dayton, Ohio 



*$k 



id M. I^r. St] 74 fnr rx-ew-ptiCIMl I'crlLer rrea’* 
■JvIM, uiujfJimnnM] BiB fr,‘e ratrlurc IjrnJk Lptl- 
r vt-Llnr. jlIiykI, Iueti hi.j (ji UJ «■ . We rnn.i ,ii 

>.la, tdly ail crops. WriLe tnijay. Eit. l&i.'?S. 
Ll Ilh4^ l-lru-u] n ,-Vvr-. . 1 Ji-i i|_ ilOfi* t ti krauu ■ 



Workt Off 110-Vfilt Liuht socket 

I liii iiniinl-.'.j- hi SAM If UV-der will 



BETAIL 



In answering an advertisement with a couponq be 
sure to write name ami complete address clearly. 

Sometimes advertisers are unable to respond to in- 
quiries due to lack of complete information, 

TFJitfTt “Titinff t(j wdi’tTfEjera please wcnlfon Popular Hfchauiom 



AGENTS -llnkf fiTE : I..I 

JnAirerg J|.,L lii-jiliiim pI: 

li-mlf TRIAL OP L'CFI 

2!Ji-f A ilbtrt^n Hi,, j 



Metal Canoe/ 



GOVERNS SPEED 



OWN MOVIE 5/ 10 A DAY/ 



Earn Cosh at Home/ 



-7£7>- 



MODEL AIRPLANE ENGINE 
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Buil.L tiuiir ii’ft-q whoilnnw. proctoRr. bifvHl*. 
CrbJUif. * .-i -'ji, pnJd|i«<L ii 1 1 v i . in-ri.H! ujHrlirr. 
I II -J ■;. .i-.liv, I *.*11 slum, s: L -'I >llf>t^l a 
MOESfUT nil--;- J Jr T id rj j RSi fc iilill [im Lr'li rr,J I .y 
l!|i (Mr -ill Lbo * i : " r . i -i l tul -,ai £il hi ir 

K.xm S'- e tf,TS rr dll-1 x -I ilf '• 0[wrt4( # 
1 . 1 , ,i ,.h I '■ ir.;,. ait Mw !■■ -■].■! . ■ i.:- 

tlJ-lir1ll. il ... 9 mI Killing. I In Blit Ml t, |j| |... - 1 

nr fti.il rm. i ILi ■!. .nil i li'tad r ii Sn.i i n 

II 1 \,r I'lLK Kf>qitT. Srml Jir hir ni in E i>* 
tiLua [inn! tEnwuuil ut mv *-rhlrl* ■Ihi'bti h*r* 
or ■ I _i> I sor nil i. Fikf litmiirri unit *--• d 

I II rxn I * iiii-Ixh-p | 

the; mu&selmam products cd 

M 47 -* &f. Clair Am, Cknl"i 4 - nhh. 



FACTORY GUARANTEED 

NEW REMINGTON NOISELESS PORTABLE 

AT LAST! The famotia ItctnjDgt.OTl 
NOISELESS Portable plus Carry- 
ing 1 Case ia ypuffl Tor m little aa len 
Brand new. Not rebuilt, 

Standard keyboard and. every mod- 
em feature. Free typing course. 10- 
Day free trial. You don't risk a penny. 

WE ;PAY ALL SHIFTING 




CHARGES. Act now! Re min Eton 
Rand Ine. Dept. 152 - 0 . 465 Waab- 
fo Eton St„ Buffalo, N. Y, 



AS LOW AS 

lOc A DAY 




Y* H r * Erur-jurt 
buy* Ih In hll-riH-tFUi rudui 
ramipltitp * it Ii IV.I fur lush™ a.nd iprlni 

Hurt tl dniH - i I ij-.urrt r O.I>, I hin 

[maLLcr. Munty barK if »n t eugjrfitid. 
r p r r Ht* Cjiilrj. Iu-m □ rr 
r net prill. V‘iil' ' f.ir J*niL. 
boniffl and PHlr, Hndivi* lliAf if'L 
Enroyc. A iit-iniiftlJr- Hthliw. < .' , .'i»-'' | i'# 

JfcbJ u.ble ill Ii. So,M Up. III WTJ. 

tllVER JVlJiNOf AtTOHltMCi CO,. Ir«- 

ZB*U **?,. P-i*«- p-*, OotCA&O. 




Aiwnod-tljyiciri d>Ji-l(;M- IffruJ mi in.' Lliim fii 
uhr. Bur.-tv fart nr all rtbTvrtlcmx. > 

■Mi AJin iww L turner rnypiunrjiti Stfl-pu ehw 
tl vr^rUon P|(ipli.r|b"m l^inse. Sew limn lu-i 
to (o»<r. Write TOO A VI 

Atw««d Vacuum Withme Co,. Dent. Mfl, Hjmhfu+il, ||f.J 




FREE CATALOG 

MlitfmJnn; Uif flrn-ft suit nicisiL ilcFirihlr Tool Che i- 
evw in ii iJ e fur Mads I nisi 3 arid TootniHhers, 

CERlTNER TOOL CHESTS 
4JS CblMtnfaia St- Dayton, OHIO 



WORLD'S &REATIST aUaHotuu! 

tlKTRK TOOL 



DRILLS 

GRINDS 

SANDS 

SAWS 

POLISHES 



The now MJHPZ ELECTRIC TOOL 

In the haulin' 'll. mail useful 
1 »iw;r itml i'vcT Sul ii 

dvlIUilf iHrtTUimnl ImL n lo-il 
ruVHtKl iTMil, t-riuaLl.v riliftlVP fnt 
botft power ind ppriilun wurN. 
Dnlii Ihnnl^h s * lOfh i»n nlolr 
in 42 f i I’lJhd" ut eitETavj?* Inln- 

i.Mlt 1 ill--, ■ i_; i ■ : i uj'i k-’.v ' try riaridLi'f 
jutv ii u Leriinh ',h iiK-VimsM- ■ \l 




loys ■ I' liKlira ■ tjla.-J - SLCvl -tie. 

^ 1 BiUrvea Ums, Kfltm.iBit.* ledioij'i 

SHARPENS 1 Lai>rir. i^usf t in o any t-t AC or t lu vvliM. 

' l li ftiniek i'i" i-anaciLv. Dill i ii-srlinB' UsruM- I'nwvrrul, 

trlplo-Kcarmi nkOtOT, "W.irth us well 1 1 imEdl, ‘ ‘ Lit Hlrirllli.ilte or 

JianJv iiLaii, S T AM i.\m i MODEL wUh Si«iiTn.nl Rpml ao rtkftnwtlt 

■crCt^lFtllL ImUanLiv 3 1 1 L I ri.-h lull; i.ji I 'K' ' . C-,pn.’i.-l(»l ] Ul Pfn!iLLttiorv I'T^f’iJ for 

n jlmltcd mHv Hfi.ikA. , , . , 

C'[ji| 7 t' An-i->Fi>rv ciuLlii iVilac I ncltiili-'H *K r L rtf liri Llfi , ItkJUr ili'd 

rliCt | i -j n i'.rtn'.Es- 1, ikj ni!a ntr dljwfl, i-uLtlni nhi-^-ls. mnun l, .'I I 
|,m>h, i:.i. I -. p 1 1 ri |-t cin-lnj tnjr. iLe. I'HKL with rarli ijuUil 

unlFml brow. Wv |WT mittlllSf nn ,-. 1 | nhi fin|*ii'pi| «, Will IHl 4 C.O.D. 

>f ' kKiri^. ^to- : a. AY TaiflL-MONey back guabawtee. 



rit'cial ' 1 ' Mrvlu I • • • . i.<-, M.km.ii _Hfji-fi.li jum| 

ITijlh Sn-r-od in urn 1 auUU 'Ufni 1I4"H F pcm^firie-a I njily RS n 

enmT^rHr-. wlOi_^jiii’_acL-eaaoiiy ogutt Iralne t2i reEE._ 



PAR AMOirNT PRO DU CTS CO- 

ftopt- BA. 49 VVeii JBtb Strccl, New Yarh. H. T. 



Sectional Cabinet Relay Racks 

(Continued from t»>ec 

Mounting brackets enable the builder to 
support completed chassis bases directly 
on the back of each front panel. Smaller 
mounting brackets are available for 




mounting shelves to rack panels; these ap- 
pear cn the photo with the box-type dust 
cover for small units. Inter-stage shields 
and many other aids to the builder who is 
not equipped for metal working encourage 
the amateur to standardize his equipment 
and build efficient apparatus. 

Photos A, B, C and D show complete 
metal cabinets suitable for housing receiv- 
ers, testing equipment, small transmitters 




and amplifiers. Some of the smaller metal 
cases now available to amateurs are pro- 
vided with hinged covers and handles. 
Thus metal replaces the wooden cabinets 
formerly employed for housing amateur 
apparatus, and gives the beginner as well 
as the advanced experimenter an oppor- 
tunity to construct radio equipment he can 
be proud ok 
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Where Is Television 4 Now? 

( Con tin lied from page 183) 

probably has a frequency of sixty cycles 
per second — sixty pulses of flow in each 
direction— but sound broadcast stations 
use frequencies up to 1,500,000 cycles per 
second while television goes up around 
50,000,000, And radio laboratories are ex^ 
perimenting with frequencies of more than 
a billion cycles per second ! 

Some of the most difficult problems of 
television result from these rapid reversals 
of current, We think of electricity as in- 
stantaneous but it is not. It has a speed of 
about 186,000 miles per second. So when 
we call upon a current to travel even a few 
feet and reverse itself — but to do this mil- 
lions of times per second — we encounter 
limitations even in the speed of electricity. 

Eighty-seven video programs were tele- 
cast by NBC last year. Only about 100 
families , however, were able to enjoy these 
telecasts radiating from the antenna atop 
the Empire State building because there 
are only that many receivers in the New 
York metropolitan area, most of them in 
the homes of RCA and NBC engineers. 

Engineers, designers, cameramen, cos- 
tumers and directors work with special 
scene compositions, materials, colors and 
lighting in preparing a video performance. 
High -efficiency, non-glare lights have been 
developed for telecasting but the illumina- 
tion required for a television scene is still 
somewhat greater than for the movies. 

Most people assume television programs 
will be accompanied by sound but pro- 
grams without sound have been found de- 
sirable in some instances. In fact, televi- 
sion may take up pantomime acting where 
Hollywood left it when the movies began 
recording sound with sight. 

While passing through the earphone 
stage, television needs what radio needed 
in the days of crystal sets — hams and tink- 
er ers. RCA recently made available to 
amateurs certain specialized parts, includ- 
ing several Kinescopes, and before long 
complete television kits containing all the 
parts for receivers may be available, Once 
the art emerges from the laboratory, the 
nation's hams and tinkerers will play an 
important part in its development. 

And what of the hams who perform this 
labor of love? They will probably be the 
television — or video — 'servicemen and dis- 
tributors of tomorrow. 



Gmayinq 7ltw QnvtnEion ... 

SAVES HOUSEWIVES ARMS! 

Pans YOU Biq Moiteq I 



NEVERLIFT 



IRON 

REST 



Sell what £1 women out or 1(1 WA X T — - 
and i hr ilenresiijjn Is over for 
THE vrvi'IU.ItT IllOX HKST ip Hi’*, 
patented. does away with the dfitdaery 

Id irtfiiinfl' KliminiLloB 'Trading !>*>' 

Backache"' — hilled Itf lioyttwlTea every - 
where iia Ihe .greatest labor Haver of tlie ape! 
Chiicfc. easy, dramatic :.-mimsrnilluri pfifl or- 
ders on eLk h t . Retails on tv ^ i5c. von make up 
!□ PROFIT, Hand oul dozens dally. 

One man aetiil -IS in ll s .a hourn J work — one 

in s-nlrl 1 a Iri two hours— many Others dn- 

inst | is ft is Well— •mill hotter, You — can get In 
on tills hip money too, uostuil now I 

NO RISK STARTING PLAN 

Wr can't dcsiTlhfi the powerful upp+al to 
.n.ijif-n of M-i I - .iiinviTic Invention l-’l m > I out Mr 
ynliTRolf — AT OTTt RISK! Women Ln ytuir 
IncaU It will prove It with PH ft FIT A BLE 
ORHKHS' lint art now — territories going 
fasL Writ p TODAY! 

THE NEVERUFT CO., INC, 

G13 AL East 47th St, Clsta^ Jl 




WOMEN 
UFT 900 IBS, 

Doing i 

ramilf If oui n g ! 

Lifting 4 41 1 

lb. i.*n 200 
times lavcragu 
■fpnaopl equal* 
900 lbs. I Thu 
tMtth Shews 
h ew NEveft- 
U I f"T dan sway 
with I i f I i n ej , 
Iron slides tram 
bo* rd to R'.-st 
in one easy 
Stroke * n <f 
Slide, off ay* in 
■-.with tip lift. 

Idfl. 



In answering advertisement^ always write n n me- 
an d full address clearly. 




Wot® 



• 6<«' «v*: 













□ Send C.O.I>, 1 raim- kit Fnr which I wilt pftjf ■ 

poaltvmri S t; , a 5 plus a te-wr entile poslasre- 

□ >--ne1es.«] find s Mr. .... . EteeiiHr Dry SliiVH Kit-; I 

ineludLiiij frse Instrvrtkm, tools and mpciry making: plena. g 

Name .............................................. p 

Aildtttfi , - ■ ■ 
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popular mechanics advertising section 




Lew Motor Drive 
Sold diy Eas y Fny 

menl^ L*W UM 

S5.0Q a Month Isr 
1 1 2 to 1 6 mOiU hi . a 



EMPLOYED IN EVERY 
INDUSTRY FOR THE 

OujtveM 

METAL WORKING JOBS 



SOUTH BEND 

back-geared 

SCREW- CUTTING 
PRECISION LATH E 



No- 4I5-YA, 9J^* swing by bad Workshop Bench Lathe with 

HoHx*«tal Molar DriV*, b.p. Fevering Motor, Switch, Brdli tTI 7 fill 

and Adjustable Beat Tension Counters halt, . . * *UW 

(5/J Down — $? Monthly far IS Mon tAs) 



Thr-e tt-tneh So^th 
Bond Lathe used Lyj 

MANUFACTURERS 
TOOL ROOMS 
LABORATORIES 
MACHINE SHQFS 

— Aidosnativo 
Elect riedsi 
— Gun Smiths 
U. S. GOVERNMENT 
SCHOOLS 
HOME WORK 
SHOPS 
INVENTORS 



The 9 “ k 3' South Bend 

PracaJtion Lrtlh^ dams 
these opot-^tidma ; 

TU RNS — BORES 
-CUT S SCREW 
T II R L' A Ur?-— ! ' ALT S 
■ — DDES MILLING, 
CHUCKING. REAM - 
[ NG, DRILLING. 
TILING AND HUN- 
DREDS OF OPERA- 
TIONS IN STEEL. 
IRON AND OTHER 
METALS. 



Thorn .ire 5 siz«s el 
South Bend Lathis — 
9\ II*, 13", IS" and 
10" awing with bed 
length® 3 r to IS'. In 

moldt or Conn ter - 
ehaft drives. Priced 
*05 to SlSOQ, 



T HE design and construction of the 
9-inch Workshop Lathe guaran- 
tees doing jobs 1 q the most exacting 
specifications. Workmanship and 
materials are of the highest stand- 
ards that only our 32 years of manu- 
facturing fine precision lathes can 
furnish. Used by every industry in 
the United Stales and abroad — the 
9-inch Workshop Lathe is proving a 
profitable and productive investment. 



Features: Precision Lead Screw for 
screw threads 4 to 112 per inch, Ball 
Thrust Bearing on spindle, Auto- 
matic Longitudinal Screw Feed, 
Twin Gear Reverse to Lead Screw, 
spindle hole taking collets up to 
y±\ Takes 3B attachments for mill- 
ing, grinding, draw-in collet chuck 
work, taper Work, and other job&, 

SOUTH BEND LATHE WORKS 

£32 E. Median St., South Bend, Ind., U.S.A. 




^/izeuAurn LATHES 



SOUTH 



Send Coupon 

FOR THESE BOOKS 
New eJillan "How to Run 
ft Laths' '—-wilh 120 pagos., 
and over 350 ill B«t ration on 
1&! tie operation. 1,500,000 
copies of thi* book in Ui*. 
Cat sling No. 4$ shows and 
d d a er Lbei the 9-1 nob Lathe 
in 3’, 3 *A\ 4' r and Ay/ 
bed Lengths, .md 3 drives, 



LATHES ARE STOCKED IN PRINCIPAL CITIES 

EcjtLun. ftr MtsrKftjri* MicbriTT Cc-t*pi It. 36 Qlim Slroct 

Erir!^r«^ Cts-s. A C. SilftMKl MaeLitsIr 6 t.;:.,! C'j.. 1 T IL tfbma $qii*r* 

Ci 111— C. f' Pui» Mac* -mr CoupM.?, 541 WiH WtaMwIai IIi.-uim ii it 

Cicvfllicd, Oh- 1 ? — ft* 1 -M4cii=*rT ttfi'p*': i. >:*‘i 2?»=l Srswl 

Tnu Th. Ss-i hiid Supply Gaopajir. Lac 2124 M,i.= .-linn 

Dry.vif. Ch;,'M tic- — Tk» H. L Jo*i Mi: hmnni C(*pjEy. Inp. , 1901 Anpiiut 3ln*l 

D,-r;..‘ H •• h:^«n -TH» 3-in p "< =|M=y, llltf.. UIS Lll jiluu:n Ai*!.';* 

kiuuifcii. Tmii - Tit WmKBJoiiL t-'i.iuii 6 Ccxp^QV. lac . 317 PjhIkii Anuria 
Lcs Anq* Im, Cil — fedw 6 OaviH MicHijiFrJ Cor m;-i. Inc 1110 3*iT ' F* !«nw 

Mil w lUH, Wnrunian — w. VwJI r - h uci",' L:.ir.|iny. I $73 forts |‘}l>. Shr- | 

Nwr Tedk M" tnrL— Til. 0 Cnli*F Wasting r C“*T**=T. Lp. 1S3 StTF^I 

FM+d*lpL ^ Nun — W 6. Ran; Mcbiakry Cosjian'r. Inc Lj 2 Horlk T!ti«d SiJr-1 
I. Qiftjcii • 71 I TyrllJnd Ki.-ljury Cucpinv. 1 e s . 1*011 Ski. WhI Tint Annua 
Pi ividtJ.i'p. F' EiIjs-J — Gt:<3u T. Bt-ynddi 6 S:i: Cn ln.c , 171 Lii* fljwl 
Borl^-'ir. fow Vml 7: - I'.- lr-. Jt Ailrsi M,i r..rfi, Ccaii.nT lil.l. i- -“l 
Si. L, :.s lie— Cdawl-WrwEl M.;Lt*iv 4 Sudpl. Co,, uiliXX* No ftiwdnsv 

B*n Fjl- l'C'J. Culdam I*— T m r,r: f CniqfMnv. !n- , Et'l KJli. S+ji-fI 

Sr.lii*-, K'iiiJuha-rrbi S4r HuiiHir Dmi^h la: , l?4l Fl:^ 

Sync'd!, fow York-— it A- Sanw MatbiMlr Ca, tn» E So. TuprbiFitd St 
7WM, Kiad.sD lud Ii Siuppip Ccspuf, JLS<3J9 £hi lint SlIMl 



SOUTH BEND LATHE WORKS, 

633 E. Madison St., South Bend, Ind., U.S.A. 

□ No, 3 4 LB, “Hqw fo Bun a Lathe, J> 2Sc 

□ No. 46. 9 T Workshop Cftldkg. free 

i_ E ft By Pfty me nt Tlan 

CIjiai of Work 

H am e 

Addieas . ..... ........ 

City, . .... . SUte, . . . . 



nHlmio ft t POPVLMI MCCMftNice PFII5E. CKie*M. ILL,, u ■ a. a. 




PROOF THAT EVERY CAR IS THREE-CARS-IN-OME 




THE THREE GRADES OF GASOLINE SOLD TODAY 
GIVE MODERN CARS A TRIPLE PERSONALITY 



Automobile mcelumka tell as iluit lt + a the car owner 
“w ho doesn't knowwhnt it ’soil nimut" that runs into 
the most trouble. Fortunately, the basic f nets about 
what a num cun vsjuci from Ins ear on each of the 
three grades of gasoline are so simple that you can 
easily understand l Item. Mere they are: 



THET CAME and saw* A[ tin l>hyt Motor 
Clinic popular mule** ot oar?, wtrr run tin the three 
t: rad l-s of gas&l I nr sol d tod a y . Thv <■ n 1 1 r«- (Mid i tree 
( ' ihc r^aulis projected ort ,1 tares m’retn This 
tp*f, 9 ltd uiIilts, dp finitely jttOVftl rli.it flMiiierii 
i jre Ti.lv* rliri'i irrpd^* of nrr form si cure.. 



-'T 



Poor performance 



Good performance 



with If fow+ grade gasoline 



with * ‘regular" gasoline 



Best performance 

with gasoline containing ' * ETHYL 




There is no ants- knack 
fluid (containing tetn- 
ethyl I ead ) in H L low k fade '* 
fiisoliDe. Power is lost 
because the s pa rk must 
be retarded by your 
car dealer to present 
“knock" or “ping.'’ 




Mo St regu fa r ga flo] i nc has 
i n it a nt i - knock fl uid (ftm? 
raining tetraethyl lead>. 

The spark can be consid- 
erably td v anced for more 
power without “knock 1 ' 
or " piujt.“ 




Gas “ with ETHYL" is 

h ig h est i n all- mu nd q uil- 
ity. It has snou&h anti- 
knock iluid (containing 
tetraethyl lead) to let the 
spark be fmliy advanced 
for maximum power 
and economy without 
“knock” or^ping” 



ETHYL GASOLINE CORPORATION, manufacturer of antiknock fluids used by oil companies to improve gasoline 









w/eWi 



jrrace ivioore 
Magnolia Gardens 

. Chesterfield time is ^ 
/measure time everywhere 
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